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1 oltU S3 

»> 

„ , MmO 

0*46071 

1-G71 85 

1 


.Mkucurv (Ili;-200 G) 

HgS inlo Ik' i 

0-SG217 

1 '0:i5 50 

)) 

<■» 1, Ug'* 

0‘0;i09;j 

T OGS 02 

n 

UgjCl, , „ 2Hy 

0-S497S 

1-029 31 

»> 

„ llgjO 

0-88a(>7 

: 1*0U)20 : 

1 1 

1 

:\io 

MoLYIJDKN JM 

■ Alinnonlum |)liu.^i»li'j-uiol\’b«l!il.p 
(briLMl {it 100“ C.) into T 

0-01G:1 

1 

2-212 10 


i .. „ 1^=*',, 

o*u:i7;i 

2*571 77 : 

r 1 

i *’ 

<• into Ca.,(l’l ),)„ 

0-0S147 

2-011 C;0 i 

M 

NicKKr, (Ni-58-6>!) 

KiO iiitii IS'i 

(5-78575 

1 - " i 

i j-suj:i!) j 

N 

iN iTHOLBN (14-01) AND 

Ammonium (<S 042) 

' N 'ink) JSVI, 

*■) 

1-215S5 

0-084 88 

11 

„ * 

4-40807 

o-6r.;jo:j. 

V* 

„ ... X 

«-0G780 

0-788 08 

)} 

KNO, 

7-21700j 

0-858 ;!6 

M j 

„ „ Albuminoids 

6-25 

e-795.88 


„ • „ ^GafFeifte 

3-4G305 

0-639 57 



ORAVIMKTttIC PAOTVRS., 
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ANJ> THKMl liOGAiilTHMS Tfl?(;lTri!RH In 
< J itAViMKTHK’ Analysis — cmitinnctL 


ment/ ’ T.. .■ni.v. it f . 

Factor. 

(t(> Im; added). 


•i 

XriiioiJKN n 1 -01 ) wii ' 

( i 



AjIMuML'M fiHU4LN- 




N., iiit.i (>;il|).lKi), 

•• K.o;, 

4-71642 

0-673 6,1 

,, 

.‘{■snDlO 

U-5^6 04 


x,. 

o-2r>9^0 : 

wi.'i'je 

j' 

2N:.N", 

1-7)7307 

0-107 00'’ 


„ . -JKN", 

1-S72n6 

0-272 32 ; 

>• 


1 -7)1007 

0-181 ns 1 

n 


1 ; 

0-137 75 


MI;, „ X 

0'H2247 j 

T-91f. li : 


>, . NIlj' ■ 

;vi40itu' 

0-11*7 05 j 


-'Nil., 


0 588 73* 1 


MI4CI * . N 


1-418 0': ! 

)) 

Nil., 

0-31638' 

T-5"2 95 ! 


(N1I,),K(.„ .. X 

„ 2 Mi; 

0-2J2(T2' 

i 

i-:}26 30 j 


0-25770 

^411 27 1 

)) 

• 

„ „ 1I>M^ 

0-74221 

1-870 53 

•1 

I 

t l*il<l,>rll('llTTS ! 



J’ 1 

!.p,, rtiU) l'.,0. 

2-28866 

0-359 5>. 

j) 

l’,0, 1>, 

0-436041 

y-640 42 

jj 


2' J 8301 

0-339 23 

M 

1 i 

1 -61^824 I 

• 1 

0-217 02 

• 

• 

VTiATI\^'^f (]M.=.»19r)-2)- * 1 

• 


Vi 

(Ml,)J^i(Jlginio 

0-06310 1 

2-800 04* 

»> 

• f» fi • -’Nll-j 

0-07672 . 

'2-884 'J2 

»J » 

„ „ . 

0-24008 : 

1-:18I i»7 

1 » 

n J> * j 

0-29761 ! 

• i 

>-■173 69 


I! 



\,o GRAVIMETKHJ FACTORS. 

I'i'ACTOUS ;iN'l» TirreH. LtXfATilTJTMS liRQmURp TN 



G UA VI M KTKIC A N A LYSIS-- 

oiifinucd. 


"T:ic- 


To ccnvMTt 

Fai tor. 

h<>^^AriI)lnl 

uieiit. 




(to lie nddnl). 


I’l-ATiNiJM (rt 195 - 2 ) — 



Pt 

1 \q I 

into K , 

oiGOsn 

T* 20 G 43 ^ 


11 

2 KG 1 

l)- 30 G 7 :! 

1 ■ 4 SG 7 6 

|1 


K..O 

0 I 937 G 

T' 2 S 7 27 


'1 


u;; 5 .'< 4 G 

1*551 11 


Pt 

->xii,ri 

u -rid SIS 

T- 73 S ‘12 

” 1 



OG 7702 

T*S 30 <i 0 

1 

Potassium ( K -- ,‘ 59 - 1 ) ‘ 



K 

K 

into KCI 

P 9 ono() 

0 - 2 S 0 33 

u ‘ 


„ K„() ■ 

' l-JOlGO 

U'USO S 4 

JJ 

K(;i 

(3 

0*47559 

T*G 77 23 j 

11 

1 ’ 

Kii(:,ii,o„ 

2*52320 

0*401 95 

V 1 

2 KGI 

K.,<I 

0 'G 3 i 7 l 

1 *S ()0 52 

” 1 

« 

< 


MGSGG 

1 

0 0 G 7 G 9 

i 

KCIO^ 

K(!l 

0 * 53 sit 1 

T- 730 S 7 

” i 


K ,,0 ; 

0*3 loot 1 

1 ^* 531' 4 4 


K..S(>, lo-GJSSTti I'TSooG 

» - I i 


* Inloriiiitioiiul inol/lmrls of jutU'i^h \v(;n* iulopt^'d 

at the riiloriiatioiml (V>ii;rr<iss of Applii*<] (lliojnistry hold at 
Berlin, 1903 (see (Jhcjtiiral Nms, No. Kch. 4, 1910) 

The platinoehlorijle pp. is to he dried jit 120-130" C., w<Mgli(:d 
warm, and Vhe fono\\in<( factors (Aiich are l»ased on Berzelius’s 
atomic weight l*t=107'2) used : - 

KjI’tWj X O-30ri6v = K(?l (lo'i. T' 48 r» 15 ) 

„ x0-1930r)=K,O (lo;-. T-38r)C7) 

„ X 0'357M = K'S( i; (Inn. T-5D28lj 

These, an* tlic factors uscwl in contn-clion with the Ititernational 
perchloric acid ti,*ethod fur deteniliniii^ puLash (see note above). 

It Alsu reprinted in pamphlet form. 



GRAVIMRTHIO PAfTrtRfl. <19 

FAf|jrf)RH ANia THKiH T^ckiaSithms rkquiurd a 
> < J UA V I M KTJitc; Analysis — i‘onlinw‘iI. 


% • 


Ele- 

ment. 

• 

TocotivetL f 

.• 

K.ictuv. 

1 lj(i;iuriOini 
j Hn lie addai). 


, I N »TAssiUM ( K -- 39 * 1 ) —conffL 

f 

• ^ 

• 

r ^ 

' K,() 

into ‘JK(’l 

1-58301 

f 0-199 19 




1 “<5000 

o-2i;7jr 


*> 

2k:x<» 

21 1671 

0 331 77 



• 

9 

• 

jj 

1 ” 

• Iv.fL'Ojj 

l'4670it 

■ o*i6(;io.t 

1 j’ 

,, IMt/d 

:J|li.\:.(VT,0,,,41l.,Ol 

5-99138 

1 0 777 5:'. 

i M 

,, 

into 2KIK .lT,n,. 

a-9m27 

0*00 Ml 

i ” 


2K<iJi 

1 -191 -if) 

0-1.176 00 j 


•JKOII 

K..( > 

0*83915 

T-924 00 1 

,, 


K.,o 

0*68102 

0*5105! 

i -83^54 J 

») 

K.jS( 

.. K.‘,< •• 

1-73-2 s:i 1 


•u 

iKC\ 

0*81508' T*932 31 

>1 

KNO, 

•2s 

0*13856 

1-141 til , 


Silicon (Si=^2S-3) * 

• 


Si 

SiO., 

into Si 

rO*46932 

T;G71 17 

Ak ' 

• 

Silver 107*88) 


T«o!?8 96 i' 

• j 

^Ajrllr 

into r»r 

0;42556 

»» 

A«ci 

JJ* A.i? 

0-7r>26*2 

T -376 67 J 

JJ 

'J 

„ <’i 

0*24738 

1*393 37 1 

•J 

JJ 

„ MCI 

0*25442 

T*1 05 54 ! 

• "J 

JJ 

” AgiNOg^ 

1-18522 

0-073 80 

JJ 

• 

Agl 

„ I 

0-54555 

1-732 83 

Na 

SoimTM (Na=23) 



Jfa 

into NaCl 

2-54171 

0*405 13 

JJ 

vN.-io 

„ Na..() 

1 34783 

0*129 03 

' JJ 

Na;0 

„ 2TfeCl 

1*88580 

0-275 50 ’ 
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GllAyiMKTRir l-'An’OUS. 


r'ACj’OHR ANII THEItt IXKIAUITTIMP T^RQTJIlliri in 

(Jravimbtkh^ Anai.ysis -I'onirmiHil. 


Ki<‘- 

' To CNUlViM t ' 

) F;n*tor, 

j Loffiirilhm 



1 

1 

i (to lir udih'd). 


! 

So^Mu^'Na - 

2.‘> ) — rotiihmcd. 



]V<i 

intii 

Na..S(.), 

2-29145 

0-300 11^ 

>5 

V M 

. H 

; 1-701K;n 

0-232 9 1 


1? 

2NaX< )■ 

i 2-7422(; 

0-438 1 1 

1 

’ ,, 

>» 1-, 

L>Nar)lj 

lr290r).'^ 

0-110 79 

’• 

NhJvv .. 

Naji/)-, H)1I.,() 

! i“S9;;t;r)| 0-277 


NhCI 

n 

0-G0657 

1,-7S2 «8 

J ’ 

1 

1 >} 

^ 51 1 1 0^ 

1-43702 

0-157 4t; 


: 2NaCI 

N;i..( » 

'o-n.W'JH' ] -72 1 50 

1 • 

fi , ?• 

K\iJ 'n, 

o-90(v;o 

T-!ir.7 12 

M 


Kii/) 

0-58191 

T-7<i7 09 


NaNO, „ 

N 

0-1 0180 

T-21(; 97 

- 

•JNaOII „ 

N.-i.O 

0-77484 

T-889 21 

J* 

i 

»i *» 

KiifiO.,, lOllJ) 

2-09811 

0-431 Of. 

« 

, ^4 j> 

Niio 

0-32378 

J -510 26 


t 

, »» i» 


0-43040 



1 

Stkontium 

(SiT:.87-(;:i) 



St 

s ,(-:03 

into Sr ' 

0-59358 

1-773 48 

i» 

SrSO^ 

1 

Sr, 

0-47703 

t 

1-678 54 


SuuMirK (S-;)2’0G^ 



's 

S( iiitti 

‘ S 

0-40045 

T-602 ftS 

»» 

• 

j' »» 

.> baSo/; 

1 -70030 

0-230 54 

n 

o »» 

CaSO^, -.'HjO 

2-16040 

0-332 52 

( 

M 

1 »» »I 


] -22500* 

0-088 15 

” 1 

1 H 

•(NU,)^0, 

1-06050 

0-217 63 



GRAVIMMTUIC PAOi’Olfc. 




FAC'Jk)RH ANO'THKIR LoGARITUMS RKQUIRBF) IN 

w A V 1 M ET 111 0 A N AL YSI3 — coul inited. 


Kle 

m-iit. 


T<» cmivurt 




Sn, iMiLJK (S = M2‘0G) — •‘nnlinw'tL 


’ S S( L 


Sii 






vSll 

SiiO., 


Tii^iSiir= US' 

IlltiO 


8iJ* >o 

Sii 


Zn Zii 


ZiV) 

ZiiS 


ZiNO (Zn — Crrl-JT I 

iiil-o Zn(> 

ZnS 

• „ YaiVI. 


2 17660. 0-3.‘17 78 
1-77 no' U24!»06* 
i r)036(h 0177 14 


l*2696(i! 0103 66 

0- 78760 I T-8%;U 

1- 24176 0-0'3r*U9 


M !>():,<) 

2-0S49(i 


0 173 30, 
r31irU9 


• Zu u-s(i:t3: i r-‘»ui ‘*1 i 

ill U G7087 ■ T'826>>t 


— l’3-i7 iimnis of a su}»sUii^»‘ gave 0‘8(7i‘ gram 
UaSO^: Lo 6ml Uie. |,cirentag(;s of SO^ and S jn^.-^ent re- 
sjKje.l-ive.lY. 

Since 1-327 


give 


grams give 0-.A7 grain liaSOi lOU g^iflns will 

■8^7 X H)0 8'1'7(» 


i;W7 

'['akiiig U)gs. 


i;t7 

Log. SI -1 -92788 
„ 1-327- 012-J87 


(suhtraeting) LH)r)(‘‘! 

Add log. (BaSl)^ into SOt^ 1-53529 

l-3i0?i0- 218^ per cent. SO 3 . 
Add log. (SO;, into S) T'6Tr263» 

0-91293 8-77 per rent. S. 

ItKla. find tlic weighl. ol^ the. i»p. that lUO.jiarU (jf 

Rul>.sj,ancc w(nild give, tlu n aild tlie log. of tlic»lactor U> get 
pei'ceiilago id Hubstauce aoiigh*. 
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ORAViMKTinO FACTORS 




VOLUMBTRIC FAVORS. 


• 23 


Voi.irMKTRKj Factors. 

Defnifion . — A Nonnal Sollition rnncfj'nt is one tliat 
contains in :i litn* tliat proportion <if itK*iunJcriilav in 

"rams wliiih rorrc-sponds to I'OOiS "rams of If. hydro^^'n 

or its rMjiii\aloiil. 

Tims, a normal .s(»lntion^ of livdrocliloric arid contains 
36‘108 "rams HCl. ]icr htir ; ^nd normal tsiiljilijiinc acid 

.18 070 _ grams H.jSC), per litre. I’otassinm peiman- 

J " • 

ganato, jii acid yields 5 atoms of oxygen, 

ccjuivaleiit to 10 atoms of bydrogen ; lietice a normal solution 

of permanganate (ioniains '^^^*^^*’=.31*606 grams per litre. 

Normal alkab# soiulfnns are sueb tlial a g''>'n folnme 
requires for neutralization un equal x^dume of a iiurm'il acid 
solution. * 


gr:iin<f T^>gurithi)tB 


Normal IlgSO, 

1 c.c. 1-01 !)•■:!« Il^su, . 

•j*()9() :>3 


0-()if<i);i0 sOj , 

ii-iiSl 51 


„ o-04oo:iO so^. . ..{ 

2 002 39 

Normal llCl 

1 C.C, 0 0364Gt< ]IC1 . . . ■ 

2T)61 91 


„ . o-u;if)46 Cl . .,•! 

2'549 74 

NonnalMINO., 

1 

1 c.l. - OfiGSitlS IL\0, 

2-799 A6 


=00G-J()l NO,,’ . 

2-792 46 


„ =.0-05101 

2-732 -17 

Normal llgCO, 

1 (•..i-. = 0-QG:?024 ii.,c..o„ aii.,0 . i 

2-799 51 


,, -0-045008 . ? 

■2-G53 29 

j 

Normal acid 

1 c.c. = 0-0140 1 •*» . 

2-146 44 


„ -0017034 MI.,. 

5-231 32 


„ -*0-03505 Nil, Oil . 

2-544 69 


.. =- 0-1008 * . . . ' 

’T-003 46 


„ = 0-19088 Na.,lJ,07, lOTT./) ■ V280 76 
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VOirUM/iTKIC FACTOIta. 
VoLUMK'ntio Wtrj’oits — amt'uueil. 


Normal .'I (ii(1 1 r.r. = o n*JS<),sr» CiiO . 

(rcmtinut'tf ). „ = 0 U.‘^70\ I) rji(( ) 11 )., 

:=0-050Oir^Ca(O3 

„ -0‘0sr>(;<j3r,a(0ii), . 

„ -O i;)77r)7 Jla(OlI),., Hll ,() 
„ =U U9fci&.'^ JiaCOj “ . 

„ -o*a*'iOic MjO . . 

,, = 0-042 IG t . 


=O-Of.6108K(.)lI 

=chi(5'.ii 

.. =0I8S1I Klia'H.Of, 

.. =010S119 K,.i ,.11,0;, II., •> 
-0O!)f<124 . 

„ =0-141098 K*Nii(;'jl'.C>,,4ll, 

„ 0 046008 ^’aOlI 

.Nil., CO, 

,, . ^t u:iii8 .n.i,"co!|, ioii/> 

„ =0-0841,108 .NalU'ilj . " 


Normal KOII 

1 w. = 0-0.-.6108K()n . 

f 

=0*0471 

K^U . 

4 

Normal NaOll 

• 

1 0-010008 Kiioa* 


„ -0-031 

Na.p . 

Normal Na^COy 

1 C.t-. ^0-0.63 

Na/J(), 

' „ =0 0.30 

: 


=g-022 

CXljj . 


1 N 



b^oniial alkali 1 c.c. = 0 000032 110.,] IjOj 
=0-031 9 lijO: . 
=0-061924 tIjiO, 

„ =0-0.604 N.-i„IV),, . 

=0-0951 1 • WiiJW 1011/) 


I_xH;«rlUinis. 

2 147 70 

2 ‘jiGS 7 1 
2’tilMj 27 

2'‘):V2 0f> 
\_ 107 
2-004 27. 

2 ;104 40 
2-6-24 90 

^■740 02 
2 s:io 4N 
V274-18 
! i-o:;;;oo 

I 2-001 7S 
I, 1-1-10 52 
I 

'2-602 15 
2-721 28 
I I ir.5 5s 
2-021 M2 


2-740 02 
■2-)r< 3 02 

I * 

V-G02 If) 
2-401 3G 

2-724 28 
2-477 12 
2-3l2»42 

2*778 38 
2-542 83 
2'79l 86 
2-702 13 
2-070 73 



VOLUMRTIIIC FA'rK)fi8. 


V OLiTJttETiiio A(n'Oiis — continued. 


Normal alka4i 
(continued). 


N 

To 




f'rams. 

1 c.c.-O-oTuOiiT IfXVTML, II, ,0 . 
,, -0‘lti2048 licjizoic acid 
„ 0 U'<?iOf»4 liutvfif ,, 

„ 0'4 104‘J:! cerotic* „ . 

,, - 0‘0l>0(»48 Inctic .j ► , 

- O'OOTO’J I tfialic 

- 0 oldc 

-- 0 *jr>r.-J50 ])aliaiti(: 

-0‘J< rj‘<^%teari(* „ 

,, - Jrn7r)0‘J4 lartJirk' ,, . 

.. KlK .HXfi 

1 c.c. - 0-() I07SS Ai^ 

„ - 0’Ol»;0'<9 A-iNUj, 


hiLMrillinis. 

■J-S4r) 'J7 
T-086 kiJ 
2'l»4i SO 

•J054 47 
ijS2G,ti:4 
1-450*67 
vm 67 
;»l -453 76 
. 2-875 
•1*274 4S 


2-032 94 
2-230 17 


X 

•10 


Iodine 


X 

iO 


I lichromate 


^-ln)0354C Cl . . ' 

3-J49 74 

=o-oor>sf(; NiiCi 

3-7*>6 86 

-u'0ur.3r>y2 IS 11 ,01 

3-728 37 

=-(n)l l!)02 KHr . 

2-075 62 

- O'lM '7 1 fi'i K (,'! . 

3-872 51 

-OOli'.lW-J K1 . 

2-220 16 


2-012 50 

-o oiw;i!);i N.i.,iiAsO, . 

3-792 32 

-(••00320;! so * 

• 

.3-505 .56 

-0001W)3SJ1.,SO, 

3-613 10 

= 0-orj«08(l Ni...S()j. 7H.,0 . 

2 100 67 

- 0 0007 lift KjSOa, a'UO . 

:3-9S7 42 

= 0 Cfe!IK2 NaAOj, .'•11„0 . 

2- .391 8«» 

.-0-00-l0ll'A.s,b‘ - • 

^ 0 , 

• 

3 694 13 

.-0-0055S4f«* . 

X746 9.? 

-0-007IS4JM) . 

; 3-856 37 

- (3-011584 KuCO„ 

2-063 86 

• 

0 01510 * F<‘.SO^ .. . 

1 • 

5-181 6(! 

--00278010R-S(>^, 71150 . 

•>41100 



V0/iU\ft«TRlC FACl’ORa. 


VoLUMKTiiic Factors —continued. 


gniins. r lIximirithiiiB. 

-- TJiiosuliilmte 1 c.c. - NnA.Os, . I :'';m 80 

10 ii " " I 


,.t -0*012092 1 
„ -0003540 01 
„ =0g07992lir 


. 2*103 53 
. 3*549 71 
. 3*902 0^ 


Calcium A 0*07) 

* N 

1 c.c. periiiiuij'ariatp — 0*0028035 grain CjiH 

- 0/0050035 gnmi ('aOO. . 
,, ==i 0*0()i^r>osJ trrjiiii OuSo^, 

2011,. . 

„ normal oxalic aciil -r- 0*028035 (ci*aui (JaO 
Oryjft. nxalic acid X 0*444 - ('aO .... 

«FeiT(»iib amiii’ aiiuui «ul[)liatt* x 0*07 143 — ( 'iiO * 


: 3-447 70 
j ii-C'jy 27 

I 

’^•934 91 
2*447 70 
T*f) l7 3S 
2*853 88 


ClITiORlNK (Cl -35*40) 

N 

1 c.c. sil\<!r soliilioii*- 0*003540 gram Cl . 

„ « „ * —0*005840 LTaru NaCl 

1 N . 

1 c.c. ansenums or tIiiosuli»liaLc s(dutit)n 
* 0*0035^0 gram Cl . . 


3*549 74 
3-70G 8G 


3*(749 74. 


Chromium (Or -52) 

Metallic iron x 0*31 04 - Cr . 

„ xO-SOGH^-CrCjj 
„ x^r8780-K.,Cr./)^. 

„ * X 1-9^9 =l*r.( K»^ , 

Ferrous amiininiuiii sulj »lmt«*, x OiO 1 4 3 Cr . 

„ xO-085;{. (:iO„ 

„ X 0-12^3 K.,(;'r.,0. 

„ xO-27l7=rfo(), 

• K • 

1 c.c. yq 8olvtion = 0'0033S3 gnmi CKJ, 

„ * „ -0 004903 grW KjCrjO^ . 


T-491 94 
T'775 HG 

1- 943 47 

0- 286,40 

2- G46 40 

2- 930 95 

1- 097 95 
1-.438 91 

3- 622 84 
3-690 45 



VOLUMUTRTO 


Voi.&mktrk; Kactuiw — nmiinmd . 

].ofrariUims. 

(loppKR (Cu = 6«‘r)7) 

• N' 

1 (•,.(*. jQ solutiidii — 0‘0063r)7 i^rum Cii . . H'SOS 25 

Iron xl'lIiS =rci)pjM‘i* . • * #■ .•! 0'()r>G 11 

Kim tous .■iiuiiioiiiiiiii swl]»li;»Li‘ X 0‘IC22 . 1 "^10 05 

CvANoflKN (CN=26‘01) 

I f.c. silver solution - <» 005‘J0 l* «Traiii (’IJ ^1‘716 17. 

- 0-005101 -mill lit ‘N 3;-7:V>72 
,, =- 0 (Mot)22 i^rain KCN • , -J'l I 1 Gi^ 

N . . . 

„ ,7 iodine = 0‘U05'J55 ^nuin X( . 15*512 55 


roTAssiUM Fi liJiot VAMi'i; ( K^Fet 'v,,, 5( )IF, 122-548) ; 

Metallic inai x 7'r)(15 ~ er\ .>-1. pota.'.Mum fen yiM-iile' §-878 GO 

Ferrous aimnonnnii sul(»li.ile x I OtU) -- cryst. •!>•.) lU' • 

rtiiyn ferrocyaiiide, . U-033 12 

I'oTAHSlIJM KlfillUlC^ ANIOF, (K,.Fe.,( - 058-4) l 

Metallic iron X 5*805 - [KiU.^siuiii ferncyaiiide . ! 0 770 48 < 
Ferrous iniiiiioimiiii suljdiate x 1 l -potassiuiu ! 
femcyaiiidc . | 0-J2G 34 

Uiiosulpli.ite X 0-03202 — poliissiuiii fi*n’icyauide,l 2-517 4(§ 
liuLi) ^Aii = 107-2) • 

1 e,.e.. normal oxalic acid =0*0057 -ram gold 2-81/57 


• Iodine (L= 12 (^ 02 ) 

JV 

1 c.c. thiosulphate — #-012092 gram ioftino 


1 2-103 53 


Iron (Fe = 55-84) 

N 

1 cT.. j ^ permaiigamitfi, diidiromatic, 

or thiosulplffite ^ - 0-Ot)55S4 Fe • 3-74(4 On 
„ „ - 0-007184 FeO . 3*860 37 

„ ] 0 007084 Fe..(). f^-002 22 
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* I 

V OLUU lii’UKJ I‘ ACJ'oiw — Continued, 
Lji:AD(jn> = 207-2) . 

1 c.c. poiman'ranate ^O'OIO.^G gram load 

1 C.C. luriJial oxalic, jjcid = 0-1036 gram lead 
Metallic iriiii x l-HoO lead 

Ferrous amitroiffiini sulpliate x 0 20 1 = lead 

Manoanbsf (Mil r»4 -93) 

M lit ) — ^0-93. M ijt - sr> 03. 

Metallic iron X 0 -191.'' Mti . . , 

,, , X 0*63r»0 MiiO 

„ X 07783- -Milt L 

Ferrous ammonium suljdiale'x O 0907 MnO 
„ x0 ‘il] 2- Milt)., 

Cry St. oxalic acid x O'ti.SOG MnO., 

1 c.c. solution - 0’0t)3r>47 gram .Mii<>* 

„ „ —0004347 gram MntL 

Mkkcijuy (Hg = 200-(5) 

Ferrous ammonium sul|dv«t,e x OTillT)— ||g . 

x0'(»9-J4 HirCl., 

J c.c. j-- solution --- 0'020Ut» gram Hg . 

„ =0020.^0 gram 

„ * , “ 0^027 1 32 gram HgCJ^ 

. ' 

JS’lTIlOGBN \S \lTHATES AND l\ ITKITBS 

NgO,. -• 1 0802 N,t »3 = 7(r02 
Normal acid x 0 0340 =- N\,t )r . . 

„ xO-iOll-^KNOg 
M et-allic i rt n x 0-3761 = 1 1 N O3 . 

xO-GO;?'.)-. KNO3 ^ ... 

„ X 0-3224 . 

SinvEK (Ag- 107-88) * 

I'c.c. j^‘NaCl- 0-0 J 0788 gjam Ag . 

„ =0016989 „ AgNOg 


Lo({arithuiR. 

. 5-015 H6 
. T-oiri.'ifi 

. 0-if.K41 
. .T-4il 9-2 


I 1-691 79 

■ T-.<0-J 77 
! l-8!!l ir. 
i5-9.'')7 fil 
iT-Olil 10 

I T-s;i,>< 69 

■ 5-549 S(i 

! 3-038 19 

i ■ 


. [ 7(18 36 
. 1-840 ;13 

. 5-30-2 33 

. '5-315 31 
. .•i- 43-3 80 


. : 3-732 39 
. I hOOl 75 
. ! 1-575 30 
. T-78()6« 
. T -508 40 


2-032 94 
2-230 17 



VOLUMm’RlC P^OlpRS.* 

VoLVMKTRift I^aotAis roulmupa. 
Sul.pnuRKrnof) (H 2^^”34 07 G^ 

1 (••(*. iirseiiiousi solution -0*002556 gr;iin 11 ,S . 


20 


lijocanthnifl. 


yi -107 51 


Tin 

Meliil lie iron x V^’6r» =iin . 

I'erroiis iimni'iiiiinn sulpl).*t** X 0-1 1)1 4 tin . 

M 


. ; ()* 02 (; -ts 
. :T*r:!J os 


Kaotor for indiin* or jMU^^ianj^aiiatt* s»lntw)is^| 


0 * 0 () 50 ;i 5 . 


/i\(' (/ill = 6 ;»’il 7 ) 

.Mi'lallio iron x 0 * 585 * 2-/11 . 

X 0*72sr) - Zn( ) 

bVrrons aniiiionmirt .sulj»liat<‘ x U*U^'>n - /n 

• xii-iyU --/n(k 

N 

1 0.0.* solution 0 0U:i26S*grain /n . • . 


NITKOMKTKK ANALV^>il8. 
1 c.ft. NO lit. N.T.i’. 0*6257 m^un. N 


1-340*2 , 

NO.. 

1*6975 

N.O, . , 

• *2*4121 , 

N.,0, . 

•2-8141 , 

UNO., 

3-8009 , 

KNO',. 

4-5151 , 

, K>'", 

^30S^9 , 

, N«NO, 

= 3-7986 , 


= 5-2-294 , 

r* 

= 3-3516 , 

, i:jH,NUj 


It 15*6 C. .-=;J>170 
and 760 nini,. 


:Ii*77;M2 


r *767 3 ;^ 

. jT*s 62 41 , 
. I j ;*022 21 
. I l-Oi; 45 


3 -514 28 


1*706 ; 4 . 
0*127 J 7 
0 * 2*29 81 
0*382 40 
0*4 19 39 
0*579 88 
0*654 70 

0 M 88 82 
0*679 62 
10 - 718/5 
I 0*525 25 
i 0-500 89 
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COIMlJfiO'riON^ KOK TBMPKflArUIlB. 


I'or 1181 ’ in CaliMraj ii|f 
JiiKtruiiients. 


For II8H with Stiiiiidurd Suliitiona. 


Tempera- 
ture " iJ. 


6 

'V 

8 

9 

10 

n 

lU 

13 

14 
Ifi 
16* 

17 

18 

19 

20 
21 

22^ 

23 

24 

25 


Weight cif 1 
Litre Ilf Water 


Ijr.iiiis. 

998 -6 


99ST> 

99V - 1 

•3 

‘2 

•1 

997*9 

•H 

*7 

•5 

•3 

' 997*0 
99(.*S 


Viiliinu* of 1 
iSniiii III Water. 


1 0014 


l*U0lf>* 

I'ooiji 
I*imi 7 
1*0018 
1*0019 
1 *0021 
1 -OnbL' 
1*0023 
1 *0025 
1 *0027 
1 *0028 
1 *0030 
•i *0032 
1 *003 1 
1*0037 


Viiliiiiif nori'ev 
IKiniiiii^' H irii 
1 I, lire at J.V •*. 


998 


999 


lOOO 


1001 


100 *. 


Viiliiiiif' Ilf I 
r.c. reiliii’oil tfi 
■ J6 

r.r. 

1*0017 
1*001 Cl 
1*001 1 
l*ltOJ3 
lOOll 

i-i/Olo 
I -OOoS 
] -oooii 
1 *0004 
1 *0002 
1*0000 
0*9998 
0*999t) 
0*9994 
0*9992 
0*9989 
0'9987 
0-99S4 
0*5*982 

o*!>yso 

0*9977 


COKmniAT'^ OF AHgOKl*TIi»N OF (lASKS IN VVaTKIU 


1 Vdlnmu of Wjitm iUH«iil\e8 at 70** mm I'ressiiro, 


Qafi. • 

0’ C. 

„ • 

4 j 10” C. 

Ifi (’ 

»» r. 

(lllHITVtT. 

Acetylene, .< . 

i]*73 

1*53 jl*31 

1*15 

1 *03 

Wiljkler 

Air*, , . , . 

1 0’0*2882' 

0*02600 , 0'U22(i5 

0*02016 

0*01870 

^Ammonia, . 

1 ifpS-OS 

1048*23' 8^8 *67 

770*291 

696*17 

1 )ir)si'oi; and 

I •lit.liiiar 

CarhfMj irioiioxidv, 

0*03537 

0*03215 * ' 0*02816 

0*026'J3 

0*02319 

■ Winkler 

„ dioxide, . 

, 1*713 

1*473 11 194 

1*019 

0*878 

/ liolir and 
t Bock 

Chlorine, 

‘ 3*03«)2 

j 2*58ri2 

2*3681 

2*]p66 

Sciiiiiifeld 

'Hydrogen, . 

' 0*0*2148 

0*02064! 0*01955 

0*01883 

0'018J9 

Winkler 

,, sulphiiljy 
Methane, . 

4*37(J{5 

4*0442 I3*:i8,58' 

3"2326 

2 *90;. 3 

! Si'honfeld 

. 0*06173 

i)*()5002 ! 0*01366 

0*03902 

0-03 19S| 

Ilinrieli's 

Nitric oxido, 

, 0*07381 

0*06628 i 0*0570 ) , 0*05Tw 

0*04706 

Winkler 

Nitmis . 

! 1 *^162 

1*134<; M)*9196 

0*7778 

0*6700 

Cii rills 

Nitrogen, . 

0*02348 

0*02130; 0*01867 

0*01682 

0*01542 

Winkler 

Oxygen, 

0*01890 

0*04397 1 0*0380*2 

0 03415 

0*03102 

‘ 

Sulplmr dioxide, . 

1 79*789 

69*828 ■ 56*647 

1 

47*276 

39*374 

Selijiifeld 

* Cufcnlatud fnmi iiitrogcii an<t ozyKcn. 


1 At 10“ C. 


*,* Hydnigui chloride— 506 vols. at O'* 11., 474 at 10“, 458 at 16*, and 
. 442 at 20“. • 
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I'auLK ok KRriHUOOAh^t. 







• 

, ■■ 


No. 

^tyipriHral. 

No. 

ItwlpnwiL 

No. 

jL-- - 

liocljminil. 

' Ni). 

llt-rlviociil. 

1 

1 

31 

•03220 

:r 

01 

• 81 0*39 

91 

»0 1 099 

2 

-.5 

32 

•03125 

02 

*oi«;i 3 

9*2 

•0108f 

3 

•3333;! 

33 

•fi::ti30 

t>fJ 

•Olfis: 


•01076 

4 

•25 


■02941 

♦!4 , 

•01503 

94 

•01001 

5 

•2 

1 • 

1 .j,. 

02857 

• <55 

•01. .39 

95 

•01 053* 

6 

•10087 

j 30 

•02778 

0*. 

•01.. If, 

96 

•01012 

7 

■14280 I! 37 

■02703 

07 

•<H 193 

1 ^97 

•01 031 

8 

•125 li 38 

•';.f032 

OS* 

•01471 


•01O20 

9 

•mil 

31* 

•025».4 

09 

•01449 

, 

1 99 

•01010 

10 

•1 

■ 40 

•t '25 

■ 70 

•01429 

' 100 

,-ni 

11 

•09091 

! 41 

02439 

: 71 

•OM09 

101 

•00990 

12 

■os:{;j3 

i 

•()23M 

71^ 

•01389 

10-2 

■00980 

13 

*07092 

‘ 43 

O2:i*20 


•01370 

103 

■00971 

14 

•07143 

i 

•(»2273 

. 

1 

•01351 

1 04 

•00962 

15 ! 

•Otii;o7 

45 

' *02222 

1 

•01333 

i 105 

•0095*2 

10 1 

•0026 

. 40 

1 * 021:1 

1 • 

•wi31<> 1 

i lOO J 

L *00943 1 

17 

■058>2 


j *02128 

! 77 ' 

•0!*299 

: 107 

' ’{)'C¥65 1 

18 1 

•05;>;'0 

48 

1 *02083 

! 7.8 ■ 

•01282 

' 10.> 1 

1 *909*26 ^ 

19 ' 

•0.5203 

49 

• '2»)il 

I 

•01206 

109 

• 0 OIII 7 1 

20 

•Of. 

50 

i 0.‘ 

: 8*0 

•01*25 •: 

i i 

•0090!< 

21 

•047C2 

51 

! -01901 

• SI • 

•01235 

Hi 

1 *00901 

22 

•01,515 

52 

i •<.1923 1 

S‘2 

•01*2*20 ' 

i 112 1 

1 -O' ‘893 

23 

•IM318 

i 5.’! 

•01 >87 1 83 

•*01*205 

il3 

•LX. 885 

24 

•04107 

' 54 

*01852 

84 

•01191 

1«4 

•00877 

2.5 

•0-4 

55 

•01818 

86 

•<ill77 

115 

•0O870 

26 

•03840 

50 

•OirMJ 

80 

•01163 

116 

• -00862 

27 ; 

■03704 1 

57 i 

•oi;-5( 

87 

*0114.9 

117 

•00856 

28 4 

•03571 

58 i 

•017-JI 

88 

•01136 

118 

•ip0847 

29 , 

.•03448 i' 59 

*0109;) 

89 

•011;A1 

119 

• -00840 

30 

•03333 ! 00 

II 

•01067 

.90 

•01111 

120 

• -00833 


Ex. 1. 
• Ex. 2. 

3. 


^®®x-01 = -^ .O-Or.882. 

17 17 

^ X *02 = 1x2= *02328 x 2= 0*0'IOC*2. 
43 43 

X 005= - X 1=^'?^*“^=0*0U6L 
82 8? 2 2 
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USEFUL FACTORS AND DATA. 


V^AiaoiTS IJSICKUL FACTORS. 


To fonvprt : — i 

GnrTi's pel litre into ffTMiiis per enlne f( 
,, ounces (av.) ,, 

H,. „ 

,,i „ grijij*! per flui<l o*. 

,, ,, fjniiiis |M-r f(i>lIon 

CrditiH ])er gallon cuts pt*r niillioTi g.il 
.. „ grains per 

Pei ceil taiT' int<| grains p»*r llnnl oz. . 

Peroeiitiigi iiitf* grams per 11».‘ '. 

Litres into (Uiliie f«‘et 

Cubic iuclies info galloriR . 

,, fwf . 

„ yanin . . 


' Or iIiviUp by 70. 


1 *' iiltiplier 

I.of'nrilliin 

. ! 437-00 

?-fil0 -1754 

. ! 0-99884 

i-999 497-.: 

. ! 0-0»>lM3 

2*79.5 377;; 

! 0*43847 , 

T 641 9:J9] 

. 1 7<» 

1*84.5 0980 

1-27.^:. ' 

0*10.5 6839 

0-OI'12S6 

2*1.54 9020 

4*375 

1 0-0 in 9781 

. 70 

, 1 *84.5 0980 

. 0*03.M!2] ; 

; 2 *.548 0,345 

. 0*00.8004 * 

' .3 .5.56 7949 

. 0-2279 

' 0*7!'4 3.‘;R6 

. H)8* 1.5*2 ! 

! 2 *2*2.5 7026 

million gallons. 


X'fli rrL Data. 


I. Arfttn anti Vahm^a of 

e 


Ai esi of a circle — irH 

Voluine of a .sphere - irr* 
Vfi’iiniP of a cvliinler 

Surface of .5) »hfir« =47nr‘ ' 


r-* radiii.u 
TT - .')'14ir.926 

f-18SR 

/ -- railius of base 
A - lieighf 
47r-]2'.'i6()4 


l.oi;ariUiiiiR. 


0-407 140!' 
0-G22 08SG 


1*090 2000 


II. Spncific HravUy. 

To eniiverl ; - ' „ 

(1) DegreoH nf Twaibff'lP.s liyflrometer info sp. gr. (water 

= ]O00^ — inuitjpiy bv 5 aiAl ail<l 1000 

(2) Sp, gr. (water--1000) into degreis of Twinblell’s 

hydroinet«*i- — siHifracfc 10(^ and rljvidf by 5 

(3) The spfr gr, of gaa.ji jy.ferred to .'itinosjdiene air as 

.. JJ4 *.^>2 X inol. wt. mol. wl. 

"Kity =— 


1 kilngrainnie^rc ■-7'2330 fiMit»^iounds, 
rfoot-poiiinl - 0*1 ,‘{82f» kilogr.'iinniPti;i‘», 


0*859 SlP'i 
M40 680.1 



USK OF- 


^3 


l^OTIW ON lJ<N;AUITIIM^^. 

/)r/tw.?<if)?t.--Tlic'l();jarilliiii ol u miinl.i-r N iH l.ln* value of x whuL 
gjiiih'fiesttlu* n'puili(ui tt-r- N, whore a i.s soim- irivon iiiiiiil*or. 

* Thus if a he lo (wliieh iy li|‘ /w/.w oi liiii/i's’ or llie ordiiiarv 
Io|.rarithiiif.,i, the Iniiarithiii of ■_*. ihat vf lono is ;j , ,muJ ihut t»f 

any iiimilier holwoen lOn an<’ ho ^iVafer tii.iii 2:iial Jess 

ihaii :}, M) that it mav Ik* ivpiesouted In 2 folItW'Ml A>v places of 
.leeiinals. ' ‘ • ' « 

Ity iiioaiis of a table <if looaritlyi^-' t\\o mnMh('r.s uiay he vtnllhitlAVd 
looi‘tlier h\ addnuf their looaniliios a'el itlHdal hv unhtmcdini {ht^iv 
looarilhms, tlie result m <‘aoh e.is*- heme tlio mmihejj u»rro j)oiirliTif» 
to the loearithui thus* (ihiaiTieil. Iiivolnliuii, 'it laisi'ie <»f 

]jowers, is ]iorloriiie«l^)\ iiiultiplualtounl the hiiranthiu of the umuhof 
hv the iinlex of the power; jmii! loii. or extraction of* roots, by 

ilivisioii of i1h‘ looaritinii of tin* niiiuhei h\ theiuilox of tin mot. 

Tljo iiitooral pait of a loearithni fi called the charnrlrriaf ir, the 
•leciuial part the wnNliasu The eharaciorisiio may he either positive 
or iie; 4 .i 1 i\o (('.(/.. 2. hui till mantissa is alvnij't jHmtirc. The 
iiiaiitissa* ovilf are reolslered iT| the laldo'-. the cdiaructeristics always 
lii'iiio fonml i»y tlo- lollowmo simple rulo’' : — 
n) Kor mijijlit^s oreai-r than niiily, tlu* e.haractufi m-' is 
than the iiumhor (»f iliLUts and i- y»'K/ //><’. * 

(2) Kiu'iiiimhers lev than uiiil,>,^he cliara»*toWsti>> one ijntii'V 
than tlm mimher of ciphers w'hich ])roeMelhK first aij^'uilicaiit tipuie, 
and is iiajatiiv.* 

Kx. lioij. 4.‘t7-oP -2T>410ri75 


Lo!'. 

48-758 

1 -iJ; 10575 

liiaj. 


O'li 1 1 or>75 

I 40^^ 

•larro-N 

J ■»» t |of)75 

liOe. 

•01875^ 

L'-Hflua/fi 


NajfiHvr i'hnradn'idicA are calcniEited ai’cordiiu: lf> tlu‘, ordiiiarv 
rule.s of .‘Joehiiiic aildilfmi and suhlraclion. A few e.xamples wii\ 
show- the methods eni]dityeil. 

. (1) Addition — 

Add f.-.l'ir.SMl Add CtPSr^Hf.f 

H-JOSaPi? 2li24arioi^ 

?-6iri:{iK;s 

+ 5 addl'd to S ^fives + ?. +6 i.s inen'.ised to + 7 hy the 1 

earned over from the iiiaiiti.ssiv, 
aii«l + 7 aihloil to 2 ;iives + 5. 

*Th(i netrative siiru is i.Iaeeil er. r the ehaAieteristir to indicijLe lhar iV (done j» 
• nesative. If placed in front, like .n unimary iieijative aiKu, both characUiristic 
and iimiitisHu would tu'cinne noi^at iv«. 
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URK or mfiAHITlTMR. 


NoTKK oi iiOOAUITJIMS— 

(1) A<l<]it.i'»n covfiuutd. 

Add iiT)r).T2Sr4 ' 

3 •2405281 

5-8098155 


(2) iSuhtnictif»ii - 

Ch.-mj'e the ol. lie charui t'-n^lii.- in t.he lower line, uini 
■a<l(i iis iiliove. 

Kroui 2-6847658 

Subtract 3 '24 68543 

5-4:5791 15 

3 hccdnicsj on elian^iii^ 
iU b +3. and tliis 
* added t« + 2 ^ivcs + 5. 

From 5-6843252 
Subtract 3*7856310 

3-8<iS6942 

IJeiv«!,]n’ 1 curried d/er 
sublraclcd iuuii opves 
6 ; tlicn elian*;in;; 3 
iifi<i+3 and .'uldiiif; it 
to (» we liave S.*" 

, iWnpurh'iiiud Vtiria.- Wln-n I be loojrilbiii rd :i nimilter'conKiKtinj^ 
(d'ti\e. lii^ures oi Je.ss re.niiivd, it cun be i-umd iniinediutely in tin* 
tables ; but if tbe iiunibc-rs consist of more tiuin five tii^iiivs, a little 
culciilution is ivquire,<l in order to fmd its (;orn4 ^ loiiuritlmi. Thjs 
ealculutiiJij is op.jitly fuefiitated by the use of u iafdn of ‘prirportwnnl 
parts, ft will bc^ scmmi, on refere.neit to the tables, Ibat tbe dilfer 
eijces between tbe l«)uari thins of numbers jliU'e.rin}' by 1 in the /iftli 
li{.Mire nnimin reuiunviiblf constant, fur nt f^reat many suce,essive 
iiuujbers, exfc])f at llie be^infiin«» of tin; tables, where the changes 
are ratlier j-jiiinl. Thus, from (iOotMt to 07500 the dilli;n*iK;e hetweeii 
any two cou-uentive In^raritiinis is uiRforinly 05: <.y., Idg. 00511 
(-4*8228035) subtracted from loj^. 00t">12 (=4 *82201^)0) pves 05. 
ftu])])Ose*tiieii, We require tlieJo^aritTini of a number consisting of 
six or seven fi;Jiu'eH, as for iiisfance 00511-37, bow do we niwed to., 
find it » 


From -J’olOSr*."? 

Subtract 5-7t!5 t»:'Jl6 

2-5813911 

Here 1 is eanictJ o\er (roin the 
niaij tissue, and has In he suh- 
li-iieted from 2, civin;., .3 . then 
ehangiim the ft into i 5, and 
uihiing tjiis to 3, we hay* t 2. 


Add 3-3010:500 
2-902()029 

1 "20:t03-29 

llcrethe I 1 carried ovci frum the 
m;Mili.ss<c is added to :5 .oiviiii; 
2, and 2 uildul l« 2 ^'i\c.-j -1. 



IISF! 0[’ li<MJAUITjrMg. ;jr> 

IH done as iollows ; — 1'irr.l. wril.e (inwri tin- next lo\v« » 
Lo'-. »;Gr.l ] - 4 •.s-i'jSlUtfi, 

lilt’ll, .’'iJiet* I lie tliilerence oi 1 in |||th |^■nrl• injike* ,i ililli ri*ne,e 

(if r,r> ill llie lo^iiiilliiil. ;i (lj|len*iie.e of .‘{V wilf in.iKe :i .iiili’ - me of 

i;r)x-:?7 lm. 

. ■ . Ia>k. gum 1 -.‘j; = 4 Kl'ii.-'n.'Vi i 24 -■ 4 .''•J-f'Uril*. 

Ill tlie /''///•■ of /•rt'fi'iri tnndl .■!, iii. ;iiii(ini!l l(iln- .'iildfti 

[ill rVi’I'V lelllli ii! a IMiil J’fci <« • led. Jii’il li_v llii.N l^Mi llie .iliove 
lusnll III i_\ Ije l^■l^^ly i'liiind llius; * 

• 

L'le. •‘.•i.M 1 

I'l iji'ir! mti.d |iroi to] *,*{ B.! *20 

I'nij.(irli‘'uai pait lo» %7 ^ 4G 


4 •S22'-<.>.’'',‘G 

( '(invei-Hel.\ . ’Ji • MU'di' i (<• :-i\ • \ . n, (»t more 1 on’esjioiid 

mo 1,0 .'I o|\('ii li.o.ii-iiliiii, j ■ loiiiid l-y ,1 nil I lied ex-otlv con^’crM 
of lliiit ^OVeli iilx 4 ' . 

Ej'(t'nLj<le -■ rind ilo iiuiuIk'I wlii>.>ie loj;. l- i 50 IV. 

2'9;i‘i4;i.‘lf)- l io mg;. -{I f 


1*J 

1(1- 002 

20- (HMH 

MMi ;m. 21 tin nuiiii'er i 4 '((Uired. 

Ill llie .iliove e.\.mi]'l(^{iie Oilleri^iie lieiween ilu oiveii Iol; a • 
llie ne\t •lower in llie laldcN iMan-, '2, ilie r(.|uired iiiiniMei will* 
evidently lie lietweeii S5o lHi2 and S.’ireiMtJ^. mihm llie- pr<il»orlion.‘il 
|».‘irl lor 2 IS It) and lliat lor d i.s in. .Sulitr.u-tino llial foi 2, naiiiel;. 
U), we lijive 2 le)’^ .A line.', a ei|.l)ei tv lli;- 2, siiwe the liouic to U 
•ound will tn*eii]iy tlie next ileeiinal jil.n e, aiul tlijj miiiilier 20 tllUf 
ol’lained i.^ tlie jiiojioiLi' >n il |»ai* loi tlie lienre 1. 



<K^Ml'irjAT10N. 


3(v 


’DMrUTATION. 

Tilt* lui^ will sliow some. <tf tin* inctlmils l.li.il. in;iy 

ln‘ wilh ^iT.il fin-, rrclnrjiiti; l.'ihoiir iii working tmt 

tli<‘ ivsults ol' :ina!ylic!il aiitl ot.lioi^clu'miral work : — 

AV. I. l‘v u'jS'^n 

*' ‘JNS*).:: 1 - UlJ I 

Hcncu iJ'iTil ' 


K’.T' flH‘ I 

'^inn oi ( .“'j.;:., 


2:u .'»sj 


lU.'i. Muliipu :>7sf; i:j ).\ -j-dsT 

r)7S<I 13 
\\ 

173r»<)2l> • 


k'-«s t|^«* 1 r)*7s(!i;{ 

suujof I 1 *7301)2! » 

A I# 


172K-400r,-11. 


/iV. 3. Molil^ily 1^2'7^*’ l>y r» ♦ 

h]x. J. Mullipl\ 32 s l)v ir>. 

*- 32 H>^I(» 32S 
4 liall of 32-«x JO IM 


492 


Kx. f). Mull.iply u-079fil l»y 25 


=.- *071)04 X 


100 


7*9(;4 

4 


1*991. 


Siiiiilurlv f/i ninlf.inlv hv fl. uw llu’ frar.l.ion 



(JOMPUTATK^I. 


Kx. i\. 12.“. 2 1; x 

8 8 

= 3 uof;()! 

Siiriilfirly t<» nmll.iply ]»v 12 r) n-i* 

siiid U) imilhjilv liyl'l-r), . imply divide, by 

• 

7. Jii lili«‘ iiiiiiiii. r, to diviflf' l.y 2r., “* 

.^>788 . , riTdS)-'! • 

1 ill.' (‘(iiial - 

2 ii idi) 

2:J(i 72. 


Ill many rii-'-s rtn- ivsiill- .») cli. mn.-il iiivi-'iliuiitifMi'' may 
rc;^ai'di‘il JLS :i.r(;ui‘al.' li. tin- ' I inn! df< imal li'., ' '- «ml\ ; 

liiMici' it i.s rimjilv mi.'U‘ao».ii.' (m.i 1.1. .li'cu'jilivi;) in 'alfulalr 

fndj ri'i^nlt.'. In llu- I'nm-ih till 1 . •j-I.i.v nt di-idmid^'. In 

laisns llu* inllnwiin: iii'Mmd.. nl nh'.iminn afu'i'' tnmfir, n-^nlt.s, 
Id |.ln,‘ lir.>.t or hu-'ind pi i.-.- ot dn-imalf, will lin iniiud 
inviiliiiiliK’. 

Riik. lur mull nil leaf io^.- \\ rih- lln* m illiiili' -r /•'> '^inl'T 

tlii‘ jnnlliplirai.fi, and mulliply in (li.* u.>?iia.! w.iy, .nnil. ni lliy 
multijilirr luMiin mnllip]i'’d intn lli.* Iij.,ilrr inimodiatcly .li.-.vr i(. 
tlidfiii 1,0 liln* riL'lit lu-ii'/ nhjil Lhal jjc'f u» it, iVom u inrli 

wr }^ajl, l.ln* amounl. 1.0 <*4iM \ ior\\.i‘-.i. • 

'I'lir iinioimL Id lir r.irnrd forwaid n lakr.n lli'- nrartii'l 
miilf.iplr oi‘ (on. Tllll^ • 

ai.y niimlirr I'rom I lo 4 coinit.- I'rro 
„ fi lo 10 J« 

„ „ 10 to 14 1 

^ „ ,, l.'i |i. 2n „ 2 and so on. 

Oiiii* all ftfcininl al jirtu^ lln* po-iiit.n of iln* di‘cif)fil poini 

iij l.ln* an.avrr luino fixrd aiu*rwar.l ^ll<*wn in l.lu»i-.sampli;t' 
Im'Iow. 

t 

Rx. 8. Miillipi\ 47-2G by I:. 4.”., giving four tiipnvh in tin- answer. 


4i2G 

111 the siu'uiid lino 2 x B- H: 

3121 

thud line 

ruirv 1 
4:. 2* 

47*JC 


oaiT\ 1 

mf. 

, fourtli line 

fix 7 --*21 

1841 

a • 

-■■Al iy 2 

14 



5871 




* “ Wlieii I riilriiluto I ueldfim tnniblp niy ifcad about tlu- poRiVoti of tliedecmial 
• point in luy aii-.wrr iiiiiil evri vlb'ap riBC- is lliiished. There are iniiii) cleverly 
contrived ruleb about the poBitiou of the deeiiuul iioinl, hut Me forgetetheni in 
practical work. Better never learn ilieiu."— Pnil. John Perry, 



APPROXIMATIONS. 


.•ife 

To fin<l wlu'.iv to p;il, tlu* (U-dnuil ]joint., we, iiolict; iLat jis 47 is 
]u*;irlv rjO, rrsulL will lu* ratluir l<•^s tlwiii oOx 12--t)0t). iroiiw' 
Mn‘ fiiiswi \ js i)l»viMi!s|\ .'‘iST’i. ’ 

If j^ivuiei li.ul mpiiivil, wr sbouM liavo )»i' 

thus ; — 

47 litiO 

;J 121 


•172(50' 
0 I;VJ 
IS 0(1 



'’•'<711 K'tsiilt .SS7'4 1. 


/->. Jl. ‘5‘72 hv 

ihu-* w< m.'iK* :5'7J llii •iiuliiplicf .i" il 'liorli'ii'’ Iht wtuk. 

A: is luailv ‘l/llis ..n-wi'i wjll lu' rallur 

tliiiii •(•(' "■> \ -1 


ilnicf tht roMilt is ’('02217'^. or ‘ 01)222 ''orn-M 
tlj :1 j» liiili *U-**im:«l 


r*'i.(32 

27 :)' 


4 1 7:1 

no 



AV. lo. To find tin* iiiMuhiT <»f iij 72 ( 5‘422 iiu‘l.n;s,' 
lluil. 1 '■'•ri, 

72(5422 

M0S2.‘> 726 2178, ln-ncc Un- fiis- .vrr is r.h arlv 

2:-8:. ■245. 

2170 - 2 (;fi 

145284 

5 V 1 'I 

. 5 S 1 


2 :{H:! 24 ri 


Unhitfor ilirlsinn . — ProfocA as in •tin* ordinary way, Imt iiish'ad 
of adding ztlos to tlu' dividi!H<l cnt olf digits I'rom tin* divisor, 
carrying iorw:u’d a figure from* the digit njccted, just us in' 
^ n ul tipi i cal ion. 



APPROXIMATld^’S. 


3!' 


K'x. 11. Diyifle d-71H‘.iS l>v l lltt. 

3j j, 1^6)27 iHi8 ('<i;r.2r* 


‘ior.do 

ish:,o 


ir.7i 


SiiiiT -(ry, till* .iiiMvnr is 
ijviiiiiiti*^ O'Sfjri'jfi. 


7y 

83 


If. 

\b 


lO. 12. 

How 

III.‘IM> 

fiitii l’ft*| woiill 

In* occupif'l Ipy 

iSHT-r, 

lf<llI(iU> of 

W.lli-I 

'' '♦12: 

I'- l./lll'UlS Oi'CIIl»\ 

1 rultic loot.) 





■,'*d ,7 

liKil as 2112 





• Nt.if 

III' teibli* 



— 

liy 

»iJ2, tti T|li /" < 

1 III till* 



2i,}0 

<|ti« 

1 ii'iil }i’!(l lilt'll tliviMi* hy 



‘2Jd 


Till* .t'sii’t, is 304 



4.J 

42 


How iiiMiis liliv-; ciMTi*. lo f;27}^8lH culm inches 
(\ lilr** - Til -I Kir, ciiliM lilt lit*' ) 


01 01^1 

t 

Hit*-, iiu'l ill siniil ir (•'.■m**;, jtiit* 


I'tfil t'Nicily .IS HI onliiiary 

122070 

ilivisiuii until all t'u I'l.uo's iu 

— 

lliftiM .(Ifinl liav» liii'ii hiiiiiglit 

;M2'.H 

til ^ 11 . thm iM'tfo* to .ibluovi.itc. 

4.''S2S 

Till* n'sul!»is Hriiii at, oin-f lu 

r»i6r. 

hi* J 02880 0. 
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UKlAlllTitMIO COM PUTATION. 


Exa'inphu rfiquiriiyj //w* of Ltiittirilhms. 

Ex, 14. 'r<» iitifl a' factor 1o tnnlti]»ly tin* number of ex. of 
normal siil]il)iirie aciil ri-iniinMl 1<» satiiraU* c.r. of ^^as-liqnor ko 
as to «;ivo oiimv.s of ll.^(>4 rrcjuinM jut gallon 

*Lt‘t X br llio uninber of c.c. (»f iiormal .’iiiliilmric ju.iti used. 

TIil ‘11 X c.c. con rain ‘010 :r «»i*amj' of IbiSO, 

•‘UlO X grams joi iio i-.c. will b“ 


•0l0y4ol;VlM; 


dr 


20 


* ’ * X gram.- 11., SO, p(‘rgallini 


;04!ty IW^TiC. ^ H. ,S( ),]»•>• H'"» 

2uxiv-:oo:. 

To find tin* valm' •»! tin- fra* imn : - - 


lug. *010 -- 2-000 10<; I 

si54r)-o(; :j-(;r»70‘2oo 

2-:il 7*^22 1 
2'7:»or.7oo 4 


lou. 2i> - l-Oolor.oo 

2s-:iior. M.'i^oi.oo 

2-7r):i:»7r):i 


3*r>oi2n;-j o-:i0287. 


Tin* log Mmai(»blaimjil may imw b** abl»ri‘viab‘tl to l-oOI2.). 
SuppOH- that 32-H <-.r. ol liormal ll.SO^ w. n- ivipiiivil, Mum 

log. 32-8 - 1*51087 
1-50125 


1‘]1012 - 12-80 ouiiwf* I l.^SO, per gallon. 

» , _ 

JjOgariMims sbonld not riO/w/.^- In- used in similar ca'^rs, since b\ 
caric(;lling out r«»mmuij lact.«»r.'> in uunn*ralMr atul ibMimniiiator soim* 
fraction.s i-ednr,'* to very .sim]»b* forin.s. Tims inji certain calciila 
tion the following factor rcqnin*<l : - 

Ex 15 ^ which rumlily n-ilmurs til 

' ■ 141X7UOU 



INPIHKCr ANjViY«IH 
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Analysis. 

* 

ns(*(j ;irc I» '-i ftin»\vii ii\ 

IQ'. I. A iiiivl-Mi'i of < of p<it:i":Mnii ''•"liiiii) 

{'run, Hill il <-oiil:iins oi diloriiu ■ to fmd tlu* 

uiiiouiil, of i.*;u4i fliloriric 

Li‘(. j- wi-ii'lit of N;i(M ])U‘,st'Hl* 

;( I''’! „ 

J liN Wri^rlii fil'N.ilM I .,.il;iiii,- iKJoOol'! 

I K'M „ ()-4Toiii'l 

(Srrjr.Clili- of < oliipKsit loDf.) 


a+ ti o*5»sn(i fi) 

(jufK;.i • -iTon.^ o:,f (ii) 

(il) I (i 

li)A 47o<I 1 • IT.Vi// U'M'lil 




*< 

•l;i 


-O-ODTi 

O'V 1*^1 ..iMi :i . 


Fn»iii (i) y <» !»k«mi - -i; jf>u '.m-.imi K< 


lIciKv lln' luixtiin* »'ont,‘Mii‘ 

•71-2 '/ hK» 

•‘*S 


7r.-7u: Na(ll 


Tlie ocnmil riili* in llii.s <mm* ir. foiin<l :U’ lolUnv.s ; - 

Let m - weij'lil I'f ini\r({ clilornli;'' of Sfilinni .ind J>ol is, -411111 
Z-- wciollt of C’lilo. ;PU^ 

:ynl x ■ \\ri;:lit«»f N.wlM jnvM*iit. 


Then 


•tinof;.! + »7rni 

•131u;+ •*17/1(1 ir 


or 


.r) & 


- - X ■ 

■47r»(; ^ 


X - 


•174)'; 

•J’lOi'C, IV 
3-(;:;or»<*Ji<)iJ02-7P). 


Ifeuco the rnh; * - 

Mtil^'lily Uir. vYLiht nj rldoihh ’imvnd hy -J1(J'2(), .suhhtict from 
tkv jmnhit't Uh‘ HYiyht nf iriixx I ihhirnl^ .s. Thf rnmiindtT iimlti- 
ylml Inj :y(V.HK^ wiil yiiY Ihfu irrlyhl oj nfHlni.a t‘hlun<U- pquaid 
■iuiiUure. * 

log. 2 luac. - ((•:i-ja7(; • h>g 3*(i:i(»6 u-f»f)9U7, 
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IN5>lltteOT ANALYSIS, 


Tlje alinv<' rule jjivt*-' tlie luisi re.snlt.y wlini tin* rhluriiii'a ]»re.s(*n] 
an; ill ajipiti\iniaU*l\ i‘«jual ;»nirnmt-j. • 

AV. 2 . (HMKK) ^'I'aiu of a miMJin* of i‘ah‘iiiii ainl .stnmtiinn 
<;arbimat(‘H yirl.l.s grains of Mil]iliate.'. of l•al(•imM aiul '^Irpntiimi. 

AVIiat, is llu- iHMoeiitaj't* ••oini.o^ition^of llu- ol rarlutiiali's '# 


Sinrr 

I'aCi). 

~ 10(1 HTul ( 

1 aSO, 

ixn 


1 

1 *,^iaii' 

oi l arM. 

will \\ 

-ui 1 3i 

■> vraiii'i CaSnj. 



Sr( ‘U;.’ 

'• 


11 SiS<»,. 


TIu'H if ili>- iiiiYta* 

e <*oiit 

f*i; /• irmnis of < 'a‘ ‘i > 





aii*i 1/ 

,, SrCii , 


<• jifaiiis 

CU •*, iM*l 

■oiiir 1 

:-t‘, . ” 

:raiii.-. ' .isi 

aii^l 

u 

.SM’n, 

.,1 '• 

-.14 // 

Si>.U. 



./ 


M*'i(iOO 

bl . 



1 -ir, . ; * 

•.'11 . 

■| IS'. IV 

(li' 

. 

(» 

1 :'.o 1 

;•■*»■* • 

* RilO./ 

1 ‘>Vli) 


III) 

1 

. 

1 “Jill/. 

- I 1 





1 

O.i'f'S 





d 







lit) 



r 

- i« 

•:i- i; 

. 


H«‘mv llif iiiixturt otinsist^^ t»l 


*' rMihfiniitr 

Hti«] t)<> f7 sti.-Mtnii'i 

AV. \*4'lium‘tri«‘ Hrl-ifiiiiuahoii of NaX'O.. aii'i K./'O. m 
niixl.un; of llit* two. 

. -JllCl CNaCl MI,n i rn, 

53 }:r:inih f»l Nnyu. injunf yrr4»i.’' of ||('i oi ‘J'/OO r r o| N ;i IK'l. 

•'/J 1 KjL'O, ii i|iiin**Hii iMjiml Milmui of Llu* 'uiiu* m ul. 

llciKi- 1 u«tjmri‘h “ - .'i7 I'.c. 

:•;{ 

1 L'l'aiii 

' * *li‘ I 

9 

lA*t 1 L^ruiii Ji ijiivliirc ol llu yliove niufjon r uniii of \.i .« '( t, auM rciiuirt* 
V r.r. of N,*J acul, Iiii'llix ! itanL'-Vn III'^ Iisfl a- in iir:iti,i. 'I’luil 

« 

:{7 : Is mil ! .) 

S ■(It'jf ' I 

/ ‘JS-IM 
H-7» 

JVofr:. iiu-tliuls nii li Jl^ llu* aliovi* lovi* I. Ik* bpsi rp.siilt*- 

whpii i.b(«.mibHlaim>s an* ifi-p-Hiir. iti aliiuit. l•llO!ll iinwinulK 



PRECiriTATINfi rOWKKH OK aVkW COMMON IlEAf^:»VTS* 13 

THK IMIK(JH'ITATIN(I 1*()WEHS OF A FEW COMMON 
ItFACKNTS 

1. Aiiinioiiiiirn oxJilritf. ( N II O^, () if 

* 10 j^ntm.s |»t 1 111 If. 

For I ^friirii t;ikrii 

10 o.<'. will i'iici|nla1t l;'r7S [nf <viit. (’aO. 

t.NS*l7 CiaHK 

-JOH 

2. liariiiiii 1 lildriilr. !’>.;• ’CV-’ i. 

10 () jrraiiis ji« r 1:1 it 
Fur 1 ^Tfim Oikfii • 

10 c.r. \#iii iirfiMi'ilalf l.“. II jiiM cthI. S. 

. SO;. 

ion; .. ii..S(),, 

,V.f4 . (k-lSO.,. 

3. ill ii'liiiiM jiliii .jilial*. . Na ,IJ l'< >4. I-Oll ,. 

100 ^ri’UlllS jicr I'liv. 

F'li I liikiMi , 

hi (•,<;. will ji*' iipilalf ll'IT pfi tTiit M^^O^r 

, • 'SVAi. ^ .. M:*l 

:wr)i Ml^so, 

^ ^ 

4 Mji^iifsiii yiiMm'i;. • 

"l)i in tO'iiii"' nl’ ‘‘ .Oa:'m‘'iia ’* in and anil d 

Mtlutiiui i-l' i»iin fr.MM' I’l MI4CI jii llii- loiksf {iik’.mI.!-* >|iiantily 

of waU-r. Add 0*000 anuiioma hll a jin ripitatf 

fiM'ins, and li!l*’r. Maki* up tlif^clfar likrali In Inoo c.e. 
Willi dij'lillf i watci, and ad 1 <50 c.c. 00i;i* anuiiuiiia. 
Sliaki* >\fll, allow In stand, and lilliT foi usn. 'riii- fln- 
fioii iTinaih" i lrai oii diliiliii.u w illi lairly stroii^.aiiiinonia. 
ami itM 1 nram ol a ^ad»^.lam••■ laknii • ^ 

10 uc.^will |iiv.cijflUh- ()(» iwr cent.^ Ca-jyV 

Tlius, if I L'rain oi a l’» l.-Ciaii IMiohplial^ w't*ri‘ lakcii for 
analvM'^, lO f.«j. wnidd donOlh'N's he siitricunit Ic ]»m*ij)ila.te 
l.lir IM).- jiiv^frii., Iml, 15 i: c, would bt; t'u? proper amounl tu 
iirbl, l.llJ^^'^t•A^s^ Udn}^ U'skul ior,iri the liltruU* in the usual 
way. • 

5. Aniiiioniiiiii molybdate .'dilution. 

lii.'isolvc 5(^j4rauis of aninnininiir jiiolybdate in 200i‘.i:, 
of 'UbO ainiiioiiia at a penile. and jioiii*iiHi> a inixtiire 
4(10 e..c,. M.i'ong iiilrii'. aciO, and -100 e..r.. wahT (contained in a 
beakiT standing iM wahM', adding: llu' jnolybdate solution 
slo^\l\ witli omslanl. slinin{». Allow the solution to . stand, 
•ilid tiller foi ii.se. 

100 n.e.. will pr. eipilate O' 10 jrrain F^Of,. 

* The Htrsngtli of eiieli li:»!el! shMiihl Iv drU-riiiinetl ami marked iii the stuoli 
bottle. It iiHiially eomeB out -ilinut i!:. jn-r cent. 




tbiocyjinate. . ; XU., 2:i*>IS ; H l o’J: CX 34‘ir ; 



Antimony 

Antimony triohlori'te, Si't. I 

Antiijionions oxid- . !:. '**-** 





'/aloiuni siilphu?* 







KNTA^ JK M )?,ITU)NS 


4 '.) 






OOMJ’OSITIONS. 
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NOTES t)N INDICATOItS. 


Notkk on Indio vToliR. 

1.— Litmus solution A soliUiion of u* whilst. 

til.ialcti slmiiM !•<“ liiiilcH Lo (‘xpi;l tin- froi- otluM’wise 
it. is <‘{isv Ui owMrp tln*..(*x:ii',t poiiiL of Tin- 

titration raiiiiot Ik* <loiic h v 

Aornrdiiig to !’• Jti-iiiil/ct (set* Ai»'ti.ict, Annhist, l.SiM. p. *2ai'i' litimi.s is 
the niost b!eT\ ici-ulili' iiith.-ul'T. cxi-i niclJiU ooirii;* m sli:irj.iics.s of 

t;li:ingr<‘ «'*f t‘i\ ui^.aiul sfiiMlivniess, wliil** it an ovrr 

Jtlnjiiul-plilhali'iu in heiii" rapatilt of iist-d in tin pvi s. im- m aiiiiiioiniini 
salN. (^ 00.1 litmus should Ilf nsnl ; tlif .vilntjon niiis* I'f hoilfd foj- sevi-n or 
oiLrlit I'limios and lliHi nfiifia!!/* \ntn Ih'l, so llial tin- wine i(*>l colour 
remains 1 Vfii Of (urtlicr Ii-iiIimt : the snlninin is tlicn cmilc.l. an.l .in ••fjin.i 
\oliniif of sti Ml'..* :il' .'}'o5 ad‘lcd . 'i'hi ''loci, filnnoii .sli -iilil In hi-pt in a 
pottle with a t \ iniiciic iiiM-rtcd tlooii;:}! tin- cork 'I'ln tin.d cliaiu-c 
ol fohuir IS shari'fM when the Inpu'! 'O he titi.iteii is lioiicd lor .seven oi 
ei^ht iniiilltcs rt'i ! then well /•o.ih*<l, Liini^e has hninfl (see .Mi.^traci AmUii'^t. 
isjJh, p Oh) tliat litnnis IS cniU twn e as .sciisi’im a* ludlijl oi.iml'c. aitaiiist 
ciftht linios as claimed hy l{ei»'ii7eri \»’itli Tionnui a'-nl prai'! icallt nicmicaj 
results are oht.uned, hut meiliyl oran/c is prcfcr.ihle on aeeount of il,s speid 
and the iirecanf tons h* h* oosmoi) m the n^c ol litmus. It i.s onli wiHi 
deciTiormal arid that hi unis i<i undouiit.-dlt .su]»cnoi. .'ind l*ciiiit/iu s mcilmd 
of litralioiimiUst he ohscived. \\ li.tlcvci unlic.-.tor h< umm tin- fluid mils! 
he edil wlum tltl.it'*'! 

It It i hi^itiole . Mriionalus, u.siiiL^ lifmii.- or pheiiol- 

plit.ti.'ih ill as. iiriieatoi. lilt- l»oiliii{; shoiilii he carrie-l oiil in 
vessels Ml ]«Aeel.iin, jii'Uihuin or h<ilver : loi even ghtss 
18 atUcked by hot soda Vol lit.) on? 

II.- Methyl orange (tlie s(r1jiiiii .salt of liunethyl aiindo-azo- 
heiizein -snljdioiiici acid). 

iiuliillon. (r.o ^nini n a litre of distilled water, 
f'lilike litisiti.-, this ill lieator i.s iinalleeted hy ()().,, If-.S, 
boric, arsi*niMu.s, hydrocyame, nleiCj stearic, |nliiiilie, and 
C.'u\'o]ic acids, iVc. Jt must not )«* Used for organic a'ids ; 
nor in the pre.sftice o| nit.ron.s acid or nitrih-.s. wliich Tteconi 
j>o.sc it. ♦It JM’t.-j adiiiirahl^' uit.li mineral iiciiks, and with 
ammonia airi its Kill'. (.)r>]inai\ tef.ijiioai iiivs .sli%iild he 
oli.K-rveil. 

ihlntir rindton. -Faint yellow if alkaline, jiink if acid. 

The iise of methyl orange is reeimmieuded hy Lunge 
(lt)(i;i) for all (asii-. cxcejit tliat of \seak acids, for which 
jdicnol jiiithtlem .should be, unployed. 'riie slreiiglh of 
sohif.i'iiis titrated .should not be h-s.s ihan one-liftli normal.^ 
As methyl oi^iTige*is oiten ^adiilLer:y.ed with dextrin and 
other sulif'u'inci^js, eveiiy i^ew Jut juirch.iseil should lie cjirefiilly 
t.e.slcil, e.sjM'cially as to whether it give> a .sharp change of 
colour with a. miut'ral acid. « 

JH.- Phenol phthalein ^ 

Dissiilve 4 grants in ntX) c.c. of strong alcohol, 
tlieu add gnidually with tfonslant stirring lOD c.g. of 
(ftslilled wah-r. 



XOTJSS ON INliKJM’OJlS. ^55 

• • 

It. 1." lor tln‘ trtr;flion nl' iV«f .-iintiioniii or it> (•(>!»- 

}>o^lllti^^^ nr lor Mu- li\t'| :ilk;ii<c. wIuMi oi' jLiiininiiia aii 

j'lvsfriL, l^ilikr imthyl oraii^^y, it. ^jK-ciallv u.^iiful in 
liJralMiLt all \;iriot.irs ..f onjaun- aci<l.M— \ iz., oxalic, acolic, 
cilric, larian*', \c. It niacin ii c.l oitlicr in alcniiiilic. solu- 
tions i)v 111 inixt.un*.'- of aii'oi^>l an<l oJ,lu‘r. ll ih) colour 
willi liicarhonatc.''. 

mtcl ti'tt. tloioiiilcss m otMiiral or^acul L«.[uiu‘-,'bul 

r'*iul'‘ro(l jiui |il<‘-rcri b\ faint. e\c«i& of causnc i.ik.iii, 

I V. Cochineal solution. 

Nu/a^/rj;/.- hioost oin* part^ot j»ow<lt*r(*<l cocIhIjimI willi 10 
part.s of iJo jit r (-.on I.. ali‘.(»hol. 

li i-' tioi \i r\ iniicli ii' i iiO^'^ ill <\‘lfnir In and niav 

lie Iiscil liy !|o|it .M iM. u-i-li.i m litraliiio soliii i.ons of tliV' 
alkaline e.arl ll*:. ^ucli a liiiie .uni lifiryla-wal.er. lij-’|i|)lic;il)le 
in tile jire.M iit eol ov* 1) T.iauxif Fe 'll' A1 e,onijKiiind.‘^of .acetal, t;s. 

thiour T'Krfom. 'I'liriKM vieifi hy .i:k.iiies; the on^'inal 
ulhe,\i-li r'ed c-iloi:; In iiiv' ‘‘'•'‘i 'led !i\ iniiMiral !i'‘iil.s. 

V. Phenacetolin. 

t'^oi'lh ‘II, 'Tw O vri.irii'^ 111 a litu of .lleoluil. 

'rin- uuiicaloj uiax he useil h eviniiale tlie aiTioimt of 
Kilo oi >i.ill'> in ihe ,*te... n<r ol <*>' ^ of 

(’an in the pieM nee of ( at ’« L. • * ‘ * 

> oliiiiv I'f ifi't mil ~ ^ $ 

Willi .NH.ainl normal alkalMi** ciirlionate,'* fiark pink. 

I'icarhonatt.- — int.eM,''e pink, 

,, mineral a' • iy ^ — gohh'ii velk.w. 

VI. Rosolic Acid 0 ' .,!i„n.;. 

Sili<mi)i, Tv\o ni'iiii" n. a litre of fjti per ('.eiil. aieolml. 

'fills induatoi ox -elleiit fm all tin* mineral, hut ii.seless 
for the organic ai nis, ep* oxalic. It ina\ he rt‘]M*d (»ii for 
rtie neiiirali/alion of St)., \mi.1; aninn'Tiia to normal sykjihite. 

■•'o/ear nai'tini. 'flu- pah- yellow coh^iir is ima^lecled hy 
acids, lint clian_oe-d to \ioiei-iyd hy alkuliCh. • 

VII. — Ij^moid. • 

Soliifio/i. 'fliree oraiii;- imn 1« dissolved in a litre of diinl.e 
alcohol, hilt Forstei recoin niend.'= tin- .-iddition oj •'rani.s of 
najilitliol oreeii to tin- alioxe. 'I’lu- ellee,;, i." to prodinea more 
tieeided hini eolour with alkiilios tli:ii»is given hy hicnioid alone. 
t'olmir ri'AU'fhiii.-- r.lne wi alkaline, red in Hrid, sviliition. 

Vy I. -Congo Rad. 

One ^ram ii^ l()i) (*.(• of *H) jier cent, aleoliol. 
Sjiecially n.M-ful in detcrniiniiig fjee mineral aeids in tlie 
presence of most or- ;inie a<-lds. 

raartioti. KeJ in alkaline wilnlioii, Inrniiig Idne 
wi^h e\J0ss of ;ic.id. 

'Atniw-rif /\r/M’r -- l»i{:«Ht oiiu par! nf pi»wdore(t tiiniii-ni- with tix piir|fi ef weal^ 
alcdliol, flipT, .iiul sti-ep homi- lilt# i paper in *tlie llltiaii- 'riie imper, wlii-ii dry, 
aniHt i'.vliihit;i line yelluw tint, le I 1»- lemlilj wi-lted lij aiiut-oiiK ItiiniB. tail iiihi 
«rip8 mid keep in a we1l-.st«ippi'reii hotl IrVuveivd wUh black paia-i-. • 



5C, 


WKKiUi.S AM* MEASURES. 


I. ImiT.IUa'i Sv-irKM. 
i'>nrihii‘ois It evjht. 

ItMlrains (ilv.)— 1 oiinci*(oz.) - 4:57 T» grains* I io;;. 487‘ri = ‘2'ni0 1>7SJ 
]6 ')Umpps - 1 iiomi'l I — 700U ,, | Inf,'. 7000 =3'oir» 05*80 

14 noiimls - J sti»TH‘ t 

‘JS ,, =1 

100 ,, ~ 1 rrnUl 

■1 '.'lUiirter^ - lAliuiulM'ilweifiliHcwl,.)” 11- Hi. I‘'ir. 1 111 - iJ'O40 I’lPO 
20cwU tHon -224010. l..j;.22IO = ;i-:5i.O 21‘<0 

. .V.^, 1 (Ir.im — 27 :’* i:5jrif',Maiiis (lo^. 1 SOM ). 

24 i^r.iiii*! (and its ninltijOcf* 4s. 72, 1-0. -lud -M'' pr.iins) arc Icffa! 
Wfijflils .'Liid aic calli'd fieimnwrri/iis. 

t 

Trun * 

1 trny “n'lCc u.)'- IS'* mmhis’' j Ini;. 2'O.si 2112 
Wci'.'lifs Os-, ihan a tmy <miiici* .'uc c\|»n'-'ni a-, iOi mial}- "I .in film*'', 
not 111 j,'!ains. I in ci.aic’ wiMtrl.ts, omu'i-.., i>nl\ arc use!, lln le luin^' H' 
trny poll I id. 

Af»»lhfA‘tn'ii It'i ia/if. 

20 Lo-ains* <2r. ; - I si'rii|tl<- i;^), 

liMOUplc' or oraiiis - 1 u'l' icimi i 
8 dni' liiiis oi 480 oiaiii.-, ■ I oiiniT (;,/ 

Apolhrcft* if.\ 

no iniiiiins 'mm. *1 (luid diaelim fli. dr. m / 5 ' 

8 (Olid di.iiOm-, 1 fluid ounce (ll. *>/. oi 
20 fluid oumrs • 1 |tin1 f(*)t 

S jtinis = J ‘.niM'Ui (( I) + 

• 

lir/atiiiv*! "f .Ipnfhffftrirs' Mfin^urrs 0< iri ifihf'', 

(All Iii|uiilB to 1 h- jiieasuni] at 02‘ Kali.j • 

1 iiiiniTii is Jill* incasur^'of O'OI In omin wei'dit of walci 1 'liriS* 7:{fis 
1 fluid draejiiu # j^rams .. 1 -7:57 888! 

1 lluiii ouimc ,. 4:}7’r» .. * P'0 10 5*781 

1 jiiiit ,, &7r.O ,, :i 11-12 0081 

1 fralloii „ 7OO00S ,, 4-8-16 0030 

1 iiini .‘14 0820 cubic I uplifts .... 1-040 11 Td 

1 cal lull — 277 -40:1 # ^> • I • 2*4 f.'l ‘20;il 

1 f;ttlloii- 0,1 0067 (’.ul>i‘- Inot . . . 1-206^501-1 

Cubic iiicln-.sx 0-0288:5 =iiiiifs . ‘ . 2--1.6y8S15* 

„ x0-te04 = calbm!». . 8 -660 71*15* 

Cubic Ibi't / 6-228 .gallon-. . . . . O^O-J a.SSO 

* 'Jill- Krain cuintrum to Avoinlu|»oiB, 'I'nVi ApothecarieB’ Wcfijhts. 

1 O -octaiins. tmi* ciplilh I C (Roniuii) rnnitiijs. 

§ Acuordiii}' to ll. .1. rhain y 1 

Oncjgalloii iiiu'-i* dwtiUi^l water woii'liu 7 <hmk) r» {{rains. 

,. twicfc „ „ 7i«K«iU ., 

well w.it«-r wi-L'Iir* yiMlOCi-f. „ 



WKK’.UTS ANT» M^AMTHiRS* 


Wkmht.^ iWlf \hCAM i:i'.s — nmiinuea. 

L»iuj Mr •Sit re. 

12 itichns -1 fnot. I 4 jiulis - 1 clmin 

y fe«L -1 ■ l‘J poii's ! furloiiir 

G feet - 1 fnllii'ni | hiuilon!!-. 1 milt — J7G0 yards 

5!, ^ards =1 icsl, imli', or p-u Ii . , 


,S'fUi/ri ]/n('Mt,rr. 


144 squ-iP' 

iiif'h^- 

• Si|U'»1<' f'«il 



(I 

Fof! 

vai-! 



::o| . 

yai'l- 

1 * 1..1, 

poll!. 

or prrclj 

10 

j»n'> s 

1 f'l'iij 



.1 

r lO 1 

] a«;i.- %1S40 

iiiitii 

!■ .yards 


UT 

1 .v,u.ii.- iiiil*' 




f’tlhtriif ,'yiifnt Mt'tKUH. 


1728 ciiliic im-l'os 1 cid 

1 * *fuii i lot; 17‘.'8 

-::* 2:’.7 M 37 

27 Im: -1 

y.nd i |.)^^ 27 

' l.(iKarilliins. 

1 cubic iiioli f'l w.itoi^ ai i ;2 K dn. 

^\C'ld:s 2 r» 2 ’ 28 i 5 :,oaiiis 

2*101 8031 


•l oTl'uifi 07.. (.IV.) 

'l-roO 1*160 

• 

0 *030011 11 ). .. 

2 66 u* 7 !)r)l 

1 cubic 1 ‘ont * 

yor. 4 :».S o/.. fliv. ; 

'*:*i »8 iri 67 


U 2 * 278 *‘wni. 

• 2 s*i*l 0 i IciNi^rani.'- 

T 701 3388 

• 

1 •'U 4 G 

1 fubic yard 

• 0 rfsXlH t.ms + 

i rs?;. I ..10 

<Viv/.v//*rs ci 

r C’lqhiAtp. 


4 irdls 

1 pilii 


2 piiiis 

1 »j’:.iri* 


4 i|U.ir 1 .s 

1 j'allfUi 



^ Afc. Tie.-i, onif /'nrh t Mriiti^rr,. 

Tin* following nifisiircs lo’ai ki*ts, in coilimoTi 

iiw, are ollitiall} n — 

4 fills - 1 pint 

‘J piiit-i 1 (pi.nt 

4 .in.iil" - I .:L^.ir(Ui 

,•.1 jjalloiis - 1 ill Km » 

(iiKiiis i klldfiKin - ISua^rtiif 

2 KiMi'i-kiiiv 1 liarirl ‘M* 

3 1 no^isliratl^ f»l> ,, 

y Ilf ii'.srn ’lids— 1*1 nit.t ^ InS ,, 

l)ry Mcttsiirr. 

•2 pints -Itpiail 4 pfcks -1 Imslicl 

4 quarts - I i.'aUoii 8 Imshfls - I qiiartor 

2 jjallnns - 1 ji'‘fk 4 qliartiTs -1 nhaldKin 


* i.r., watiT frri'«l fntii^air. 

t <»n«- t-iiii of w.'ili'f ualloiit) iirriinii-^ 


:ir>-w 77 fuiiir (I'lT vfislhin). 

I 



WKI(\ITT/ ANl* MKAKIIIIBS. 


ns 

Wmr.His \M» Ml-. 's'jf Ks— 

II. WkIi.IITS \NI» Mi hi. niK .MiTIlIi- .^YSIKM. 

Atensiiri'.'' of IV It If fit. 

Tin* iiM'iiii ^tmidard of is t)i» kiio^-raiii. wliii-li i'' il ky 

a cc-rLuin iriilio-|ilatiiiuiii wi-ipht deposite-l witli tlu Hoani nl’Traili* 

niio-ihtiiis:iii(ltli |>avt of lliis is llir ^riitiii wliicli (-ini'.titiiti s tin- 
priictifffl unit of wi-ighl, th« fractions and mull 'jdcs <»l wlii-h an- tliu.*' 
(IcsigiiaU'il ^ 

O'l jjraiii - 1 decigram 10 ;;raTn.s 1 dckaiii.nii 
• O'Ol ,, -1 i‘<‘ii!ipaiii , fOo ,, _ 1 ht'cto^iam 

O'OOl .. -1 niilhijrim louO -1 kili.^Tuiu 

' Mt'asut^s o1 Cofiif'-itn. 

•Tim standard litre js llu- vcdniiu- «d a kd-.^rain of jiii'c w.ilci iit 4 f. 
uudor .stiiiidard liaroiiicti u jm-s-un 

Tlic \alu<' ttl t,lic litn III teiii.s of tin- (uj.ic- (‘riitiTiiilM- lum lircii llu- 
su>'jcrt tif iiiiiMorous • X|M’niu*-iits. i Vti\ cxai 1 im .i^iiMtii' iil made diiniiL' 
tin" Ills! f' \i ^■ai'. h ive slmwii tliat 

1 litre-- I000-(I*JS I ul.i oeiili metier (e.e , e. cm., <<i cm-’.; 

Ilenec iii all lull tli* most i< !im-.| ••xjifrimeiits llu vn! urn id urn- eiilue 
centimetre Kay ia taker as (>im-ilii»u.s;imith pail of ol tin litie (/ e 

uiif iiw'iiiiin’ 01,1111 r ). ' 

• 1 dciilitre- 1,00 C.C. , 1 ceiitditi*-... 10 e.c. 

^ Meanu reff of Len'jfh. 

Tlic Tiif-tre ia reprc.scuted !»> tfu- len^tli, .tl 0" C., of a certain iridio- 
piatiiniui l».ir ilcposited with tin boaid of Tiadt. Tiie fr.u-tions and 
multiples lire as follows • 

O'l metre- 1 <!• i-iiuelre («lui.) I 10 melie.s— 1 ilekamntro 
0*01 ^ ,, —1 ceiitnu'itre (em. } | ii'O . ] Inclomelre 

O'Ool ,, =i 1 millimctie (mm , i 1"00 - 1 kilometre 

O'OOI mill. - 1 mieion (n) n-()ii()0-t inch (luMrly). 

0*000001 pim =1 iiiieromillimclre • ifx-fi - 0 'i000(»001 iiu li (nemf\). 

Tauu^s ko*- Till-. C'lNViiisio:^ of Mni ii- imo I.mi-kkial 
MKA.srui.s AND rire o/'.sf#. 

A. Lifu'ar M ms art. 


Metric into liiijierial. 


l.oi'antliiiis. 

1 miiliiiK'tre (mm. ) 

0'iJ;50.‘»701 inches . 


. 2*f»yf) 100(5 

1 centiuieln (cm.; - 

0*JV*370I 


.1 J*.'i9;. JOliO 

1 dcciinetie ('Im.) - 

3*037011 . 


. 0*500 1000 

Imctre^ii.) 

;iu*;:70n3 


. 1*505 1006 

,, 

• 3*28i>8-l3 lect 


. 0*515 1IH.55 

” # 

1 *110301 i y;irdf 


. 0*038 S042 

1 kilomelro (km.) - 

l09^0l*i3C ,, 


. 3 -038 8612 

i> — 

0*021372 mile 


. i*703 3fl7 


33 cm. - 13 imdic.s within O’Off.^ inch in dellcie^^ey. 

^ 127 cm. = M» inches witliin O’OOOO.'i inch in exce.ss. 

* Fur itliai-fiiaeeutipal iiiir|Hise.s tliu Uti'iii.s mil ( iiiilliliti-e), cleuiuiil (U‘l mil).iiiii 
ceiitiinil (O'Ol iml) have lu'Cii Ie^:ili7i-<l am] an- in ief;iilar use. 
t 'the jirytix iniiiru always iinliuales a miUhiTitli ]iurt of tlio unit. 



\VHJ(iHTS ASM \lKASUJtT!S. , 5 ‘.» 

WeHIII IH a Ml *Mk \SI' 

^ liiilMM-iiil Iiifi. \I. t,rn- I Li.jraritlini*? 

1 inol' -- 2*540 ••uilinu'trrf- . I ii 101 sn;;; 

1 l'r*()i - .‘JO-JSO .. .... '] ' 4 s 40 i:i(i 

I j'iird ()-!i] mi'liv .1 . . 1 mi] 1357 

] mil* — 1 OO'.i-'i kil-niM*! ?i s . . . • . 

/ 1013 metres 1701 y-'rd'^, witlm* n-0M<N indijn delicirTK V. ^ 


Illlil 

1>V h 

M- tn 

. I-. 1 . 

liiilifh mill 

1 * ec 

lli'lIV‘ 

1 - 

03937 

I 

3 - 2 M's . , 

I * 2 ;.-l 

1 - 

o:;ois 

2 

• 07^74 

2 - 

0 ‘ 501 0 

2 5 'J '8 

2 - 

o-oodo 

3 

•llsl 1 

r; 

ti- i. 1 

3 7 i 1'2 


0-914 1 

1 - 

■ 1 ;. 74 S 

!■ 

l:* J 232 

%i Hii'G 

• 4 

1 -‘ 21 92 

5 

■ 190 ,s:» 

^ 5 

10 * 40 ;'' 

- 1*27 0 

*1 — 

1 -5240 

r. 

'23022 

Ii 

10 - 0 ' - 

•> i:* 2-4 

0 - 

1 -S 2 S-' 


■■' 75 ri 9 

7 

22 ' 90 ..»‘> 

7 - 177 8 

7 

*2 1336 

•s . 

.11 190 

s 

2 (i 2 I*. * 

^ s - *203 

h - 

2 -i:;.si 

9 - 

35433 

9 


9 228 •»* 

9 

2*7132 


I*. Sqttfit'i ^ 

Mitrfi mil 'iii:nii.il I 

I ‘«pi!iii' <i«*( iiiicorcN<liM 1 -- i5';>0 » ieclips ' Vll*U 33V7 

I Milun* ni»‘lu (m‘’.l <<i iriit.iir l(i* 70 ‘:i' l’«*i*t . , I ] '031 

1 'IftOO s<nj.*iii* ywiO jO‘'‘7T7312 
I HH* (lOU s.jiui* niet.ros) --IIO'OO • . . , 2’U7i ' .J 

,, ,, M .'21711 aciv.- . .! 2*302 8903 

• 

Jtn|H'rifil iiitd Alrtnc 

I sqiiar - indi -(i'4M0 s.|u:irr rt iiimiciicf .... 0‘809 6674 

I S(jujire fool - 0 *290:; square dmiii* t res . ’ . , . f)*90S 0297 

I sqiijin* yard -O's.30126 .M|iian* iiieti'f.s . . 1922 2717 

I !icn* ■ -0 1,1 to*- heel. ire ...... 1 ’007 1117 

I squall* .villi (»! 10 ucr»*s)= 259*00 lii'i'lare.s ^?'413 299S 

t 

• • 

o C. Cubic Mnisurc hinitiar‘-:Mif i^apacihj. 




GO. 


WR(,(;il'/s A Nil .MHASUllHS. 
VVkiciiis ami Mi.;{si’''i:Ks--C(ii////i.»t/v^. 


c.o. liicli. 

1 -ir(>f;i«i‘Jl 
3 u 

1- U"JJ4'»9(i 
5 :0'30rilJU 
(5s.')-3i5i;vi4 
7--0-Ri. IHS 

8 0 1 'SI 5)1* 

9 OMli-JliJ 


liilii--^ Fini 4 l (iniici'H K.iiIk flnlloiiK. 

I - :jr.-iiM)0 - I *7 nos O'lild 

*’ 7(i-39li0 3-51 ‘m; ^(rir 

3 ^lOiVf.SSU- r.-li79l-(»-66 
-1 H0-784U- 7'ii39-J 0-Ss 

fi ] 75*9800- s-7!i90-nO 

II *211 -Uif'-- 10 :.r.ss = i-3l' 

7 •JUi-iir-'o i-;.i 

8 e -f.i^o I '-orsl-- 1-715 
*1 - 31G‘7l5lo- - I 9S 


into M^trir. I.ML'.-iriMiiiih 


1 iiirli 

oiiln 04 nl.iirioros 

1*211199;. 

1 on (lie foul 

'JS-‘517 ' nhii* 4!<'4'iiiio! i4‘K 

ri:. ’0172 

1 < uino y mi - 

0-7«) JJ-Ml cul»n* ii.4-ir4- 

I -883 40715 

1 tiiiiiiin - 

0*ori9 • u’»i4- 1 en!nii4‘!re , 

i'’77() sr,iiri 

1 lliii'i (Ira^hiii - 

funio 4 4 |iiiiiu‘iic>i 

, ii-f.r.o 17 Jill 

; 1' oUlli-O 

*Jo*41*23 

1 *153 :.o«;4 

l,i*ilil ' 

5<!8-‘2r. 

• i:-7;.i fi:5:'t 

1 ((U.llt 

‘ 1 •131541' If 11. ‘S . 

o*o;.;. .'4(>;.i: 

1 nalloii - 

1*ft 1590:51 iilris« 



liichop I'lilifo OnfinlctTr's 

I'’hij4l fhiiicf!‘ 

. I'liliii* <''4'iitiim>lr4'S 

1 - ig;5S7 

1 

2" 112:: 

2 .52-771 , ; 

2 

ill) ‘"2 Hi 

.3 - 49-l(>l j 

1 

S.V23»59 

4 ■ Oil -Ms 

4 

I l.l*lil!'2 

r. SI -SOfi 

r, 

1 12-01515 

<5 9S-32C 1 

1 «; 

1 70 47:58 

7 j II *709 1 

h 7 

1 

I9S‘8m;1 

S iitrooG 1 

227 -2981 

9-. 147*483 i 

i 9 

•25;' '71 07 

riiil.fl. hitros. 

I5iill4>iis 

l.lll'4'4 

1 U*f.«>-25 

1 r 

4*;4.;19(i 

I'Kk.fiO 

2 

9 -(19 192 

• 3-1*70175 

3 

i;{-i;:i78s 

4 :: 2 *27 3001 

4 

1S-|,S3S1 

5 

tj 

22 -72980 

15 .3-109;)0 

a 

27-27570 

7 -3*97775 

7 

:n*H-2l72 

S 4 *5 11500 

8 

30*:'.6708, 

9 -ri *11 125 

9 

40-91:5154 


A’iiie.— Tin- Colftiwiiig iii«»Huro, lliou-.li iml ollicially, is inucli 

useiJ ill c^tJiin Irades:--! Iiarn ^illoji -17 pints 9*fii502 litres. 



WHKillTS AMI Mfft\SlT|tHS. 


Til 


WKnillTS A Nil 

Mctrii- min Iiii|ioriiil. 

1 milligram— OMjlfi l.J ^niiu . 

1 (■••iihurrarii - ^J*l grain . 

I (lucigiMin rMnl'4 grains . 

1 gram - IfrlnU': * | 

,, n il»;i;!v{ •iiam :« ^llrllu|•^ll 

- ll'0-i.‘*2/ i .i\ Olullljidl • 

,, - ilra lmi lapolli'-'-ari- 

0‘n.‘J2l f><i7 I'nm**' iTijy 
! kil'igrim IMT.f'nfttJl giain^. 

nUII'-*s !•> 'dltlll|i«il. 
ih . 

.‘;*J1:>m 7 I i.rii\ 

! <mintal I'lnlvi’ng.) I '.n: ■•ul.. % 

1 imiiM* (lUOO LiiM". j - fi !»SI'J ti'ij . 


LiiKarilliiiib. 
L'-ISS ir,‘24 
I'lSS \‘i'M 
0-iss i:;2i 
i - IKS 4;t24 
! 7r.l ;'7.‘JI1 
■-'■..17 In47 
: !io-’S 7 s 
li lUOn 
■i 1 S' 4 : 12 - 
1 f.i 7 ir.i: 
-..‘ii 

i ri07 ii»ii 

oi>:, 

I -.ly; oso 


Grams. (Jr-nu'). <»/ ( Vv ) <*/ 

1 - 1;.- ^'•1^;:^L■7 \ - (>•'• i-Ji:*"*, 

2- :>(i-m;i 72 -ll•'J7o:. I'- i 
.‘J- WI-JlCO'' w 

4 «3r7JS‘l I ■■ OM ! loin, n 

■ 7. ‘ll5lM.i ^••|7‘‘*-7<• ') '.ri 

rl 92 r)!i4 It; '» 2 1 i M I - irl P'Jln' ; 2 

s . - 1 j;{ • j - I ) -L*.',!' 1 jrj (I . 2< » 

9 - 13S -891 2 1 u • ; !*;<> 1 1 ••J89:;;n;;'> 

• » 

Jlll|K Il.lt tlltn MOtl'U 

1 grain - 0•0t»{^ giarii 

1 iliaflim ^aji’ith.) — granm ^ 

1 ouiicr* trny - !J1*1 gr.iiii' 


Iviln.lMli,' l'■.l|l its 

1 -- 2 ".CU ;2 
2 1 ■41/92 I 

;; '.m; 

I ,vn|,M 8 

: , (/-jr-io 

n i:. -2-^ 

7 t‘ 

•t ; , i;., !'*ti 

9- 19--l!:>.’^ 

i.ii^'iinll iii» 

. f.n'iH 

, it'.V-H .2133 
. ’ 1 49'J .s' >9.3 


I (irarn iiviiii‘ilu|Hiis 
1 niinco avoir lnji..is 
Idionml (It) oz. ) 

1 f.l.<^nr (14 111, 1 
1 qmirl-i '2.' Hi. J 

1 i-wi. (112 ill.) 

1 ton*(20 cwt.) 


I '772 grains 
28*h:» 0 gr.ini.s 
1.'i3‘n92l3 <Mams 

0 •;;;»(» I 

1-J’2i. k’t'-gr.im.s 
•iii'bo Ivifigranis 
0 .‘•O.’^O quintal 
- lUlC’O kilogrujiif. 


0- 2 l‘."7 

Tir /2 r.f..:i 

2 tifni fiii'uS 

77.‘i7 

1- Vu;; 8037 

1 8 i;:i 7 

' • 7 ■^^ m ;37 

0 "ij s 937 


' 'Ilie ' 
Ariiiiriru. 


Grams. Grain. 

1 -(HliMSO 

2 101291.11 

3 - 0 19 140 

4 0•2;l920 
u ■;i 2 :; 9 iw 

t; 0 -.388 7 9 
7 --0*4.'»3r.9 
8 - 0 T)i 8;;9 
^ -0-f)S 111) 


Gunn-'- (Av.) •ii.iu'.. 
1 2s- :;i 

2= .-•u-?') 

3 =? 8 r )-05 
4=:. ll.i 40 
r. .-lll-7f» 

0 - 1 1 0 

7 -198 -If) 

8- 22t;-Sti 

9 -irifi ir. 


41 kilograins= 97*|»ouiiils within toOOl ih. in ox^iss. 

303 „ :^'Wi8 „ ,, 0-0006 11).* „ 

short ton" 2 IKmi Iti. i.i iici^hiuiiall.v iiatsl holh in tliis nmnfcr.v ami in 
111 (.'unti.'i(liHtiiii.Moii tin: lull of -210 ll». la ralUiil ili- “loiiy ton. ^ 
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\VB1G11J«{ ANi> NKAiSUUKS. 


WkIGH'IS ANI» 


I'oUiiils to Kllo{;i ‘lliis. 

lJiiliilri‘ilw»-ij'Mt.. t.<' KilnKr.iiiii’. 

1 - 

1 * 

2 - 0-!Kl7l8 

2- iOl-fi 

3-^ r.‘t6'»77 1 


4 - i -8 1 130 

1 203 “2 

r)-2-jo7iu. 1 

1 f. 2 :. : -0 

() 2-72lfil 

1 0 ;:o 1 -H 

7 ■.)*I7M8 

‘ 7 '0 

S-^:{*02S72 ! 

! I'lO-i 

I'O.s^.il J 

\k ii- 


hj\ How gr.'iiii.'' an- i.^.|tiiva]rii5 lu :;!» r)iijn''‘.- (av.).' 

30 ^.'O 

;> -j:.;. i f. 

I 

1 


IJlirnsH AM» rMII*.* Si A 1 1„' \Vl".lII' AM' 

iVihsIl ^ t llltt*<l .''tilt,!-.. 

Sluu'JanI y.o'«l .it fi’J’ !•’ stsinfluni \ ul fj'.i'i* I’ 

, 1 II.. I Ih 
1 gal I 'III 1 *2 K.iiloTi, 

;; », -■ 1 .. ( 3-7.''S:: litii-s). 


'•riiii'* r«MM 7 i73‘{ r.s. lviIIous, 


In tin* drug tradi- tw'o l.vgt- ImUli*.- arc ii.M-d ; 

(lorhyn llunl «•/.. ('[iiarl). 
WiiiclK^^tor .'«» ,, ( .j giilliiii). 


.S5 D c c l*tcasiK)onfiil. 

2bb ,, - Ibc.c. -i tahlc.sjxionfiil. 



fOitincN wkh.u'is .»n!» mun^y. 




Foiikh.n ^'i;ii.iiis \‘I> nini: r.N^:i,i’^ii Ki'i’iv mounts, 

Tlie Sy.u-m m AiJi.in;i, liclyiiiiu, Fraipv. 

(Tfrm.'iijy, Itnly, lu-i laiid.. IWtu^Ml^ 

Siiaiii, S\\ :1/.. s l.in i, Tin k* \ . *iii.j m.ivi .,| jli,. Smilli 

AllU'llcaH Ul‘|tultlirp ; wj.1)m||,i| Ulll.Uli, 1 li" l ljiti * Sljlti-, 


and liussi.L. 




'I'.u l \M‘I. ill 

1 tiz. 


« :iH\ * 

lu'l 1 :j:: Ih. 


PlC.ll 

ii,. 

lWP» • 


% *1 ik. 


7'' -k.'.- 

:''M kiln . 


< 'a!i!:r 

11,. 

.lapai. 

1/ pi. i k. 1 a 

•i gill Inn-. 


, -h . 

; . '‘'I 


iMv k'-ka 

''.“■jk lai- ii< Is 


. slid 

'1 ]>••. k>. 


K wail 

•* Jli; ‘ A, 


• Kui 

1 "U.’" !i.. 

liU'isla , 


, , l’.n}«-5i li. 

• 

r» ‘''lit 

^ftpiioii In’, ’ll 9 . 

Turkry 

(»kr 

I'lO^liaii: ‘jvijf;'* 


K.iiii.ii 

iL'l W ll. 


T'' (•ki’*' 

lOlikik^^ •Jl.'0-4»i [i 


1 pctpn* 

2’M 11.. 1 livre »‘l I!- 


] ipiiiiUi! 

l;52'2 il>.* 1 driu-I:)iii <)'ll «, 

• 

TahlI'. 

siio\>:m. TUI Sk.ns 

r.si-.p i\ wi.kJi.NC 


I‘i:' M’l: 

t * 

's giiiin .• 

h f-'J- 

] dnclmi . . "r^j 

1 „ . 

U „ . . 

gi- ,i. <'r gi-. 

. 5 IS.S. 

ur. i^s. 

' 2 diaci ms . • ? ”* ? 

grains 

gr. ii. itr {.T. i j. 

■’ ■ S 'd, 01 5 

■ 

p. iis*.. 

. 5 1I1S.N. 


gr. i\. t 

7'. ■ S viiss. 

« . 

gr. viii, or gi. viij. 


i scruplfi 

'.►) ss. 

1 ^ • . . 5 i, oi 5 j. 

1 ,, 

t 

i;. .. , ^iss. 


?”’*• 

U.ss. 

2 scru(^cK 

'.•) ij, iir ij- 

• 

|l' 0. 
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IIENSITIKH Ol^'aniMO.V SUBSTANCES. 


Densities oe liiiEiiKNTs and (’ummon Substances 

(liKilJDS AT 1;')" D) 


AlmD- 


j < ‘ollJlll 

. ' 8*fi 

Aiiiinjiiiuin . 

• , 

(\ik<; 

1*0 1-7 

Aliiiiiiniiiii) l>i-( ii/i- 

s 

< 7(»ppt.‘i . 

. 8-93 

AiiiIk'! . 

. 1*1 

Cork 

0-22 ■•2() 

Aiiipliilxile 

‘J7*ii :vi 

1 h.tiiiuiid 

. 3-02 

Afiliylritr 

. i 

'ColiiliMit 

. 2 9 


I -no 1 7 

Khoiiitt' 

. IS 

Antiluoiiy 


!d»oii\ . 

1*2 

‘xpsitiU'. 

:i;{ 

Klin (lira ) 

i)r)9 

ArrajfouiU; 

. :i 

Knurv . 

. -1 

ArM’uic . 

h 7:j, 

1'rhp‘ir . 

2'4 2<; 

Ash 

(nl h 

Kir (lu^'.'t ) dr\ 

. (I-Th 

j!.-|lljllDn 

. n-j 

Kl'iur s]»,ir 

. 3’2 

/J.'i-'dlt . 

2-s 

I Jalriia . 

. 7*(; 

svoixl 

o r>y -h 

< til- i-.wCiu 

\*9 

li<;i‘K\\UX 

. \y\Y\ 

, (IcTinau 1 ‘ 

S-o-H-9 

!' MlMlI.h 


1 Ghis." (fvowii) 

. 2-r) 

Ihtuiiltdi 

0*h I’li, 

1 (IlniL’ 

■l'[) 3 2 :. 


011 1*1 

< ( 1 kiliriiiMli ) . 

. 2*4 

D(dje 

1*H ii 

: Clu'i'riii 

. I •2t; 

Liiviss 


• Co'hl 

. 19-32 

lirick 

. ♦•21 

( 1 S i-ai-ai ) 

. M SS 

iil-oiliinr 

. :i i 

.. i'iiiia!;i (r<iili^h) . IT' 18^ 


. 

C ran Ur. 

. ‘2-:> 3 

CJafiiMiiiiii ^ . 

. s'i;i 

' iraphitr 

.* 2-3 

CjiianiiiK* 

. :m 

♦' Cun incl.'^l 

8 S-1 

Calc-sjKir 

'^*7 

CnUajirr'Iia 

0*97 

(Jrd.TT . 

irr» •(; 

Cyp.v.ini 

. 2*3 


. 1*4 

i llravybjiar 

. 4-f» 

Chalk (iiicaii) 

. !!*:i 

j 1 lacinalih* 

. 5 

Cliamiai (wood) 

o*:{- o 

: let' (at 0 ) 

. 0*9 Ills 

( llilorohirni . 

ifi 

■ In-land Spar . 

. 2^ 

Chronic .'iliiin 

. 1 ki 

Ifidia nd'iier . 

9-91 -*93 

(.7111*0711111111 . 

. (iVi ’ 

1 Iodine . 

. 4*95 

Cinnahar 

. 81 

1 mini cast,) 

7-1 7*7 

Coal 

1*2 i *f> 

„ (wronrhl) 

' 7-S-7'9 


9 , 

* Tliclic \;i]iic8 wtf.'ts kindly HUpplicU tn the uiillidr liy Dr. T K. liuse, CheiiiiHt L» 
the Iluyul Uiiit. 



DENSITIES OF COMMON ^iUI«TANCKS. 


pi 


Ivorv • . 

1-8-1-9 • 


. 11 37 

T-iiTne . . 

. 3-2 

Ijitliiiim 

. 0-534 

•M;^nic,siiira . 

. 1-74 

Malio^^aiiy . 

■50 -85 


. 7-39 

Marble . 

2f»-2-8 

^iercurv 

. 13-.50 

MeUiyl.'it(*(l spirit . 

. 0-83 

Mica 

2-7-3J 

Milk (cows’) . 

. 1-03 

Mol\ bdcTiuni 

. 10-0 

Nic'kcl . . ^ 

. 8-9 

Oak(Knglish) 

. 093 

Osmium 

. 22-5 

I’albuliiim 

11 -1 

IMrol . 

()-«S -72 

IMiosplior bronze . 

8-7 8-9 

Pliosp]jorut> (vdlow) 

. 1-M 

(red) . 

\*iuV.'-WlKK\ . 

2*2 

0-50 


. 2\-r. 

WttaSaUWU ^ . 

. * >8^)2 

iMimicAi-stoiie 

U t - -9 

I’yritA's (iron) 

. 5 

I’vrolusite 

. 4-9 

Quartz . 

. 2-00 

Sand (silver). 

. 2-(i3 

* TIii'hc viiliies wore kindly suiiphoii 
tbe Royal Mint. 


• t 


• Sea -wilier 

. l'()26 

Selenite 

. 2-3 

Serpentine . 

. 2f; 

Sliale . 

. 2-5 

i^ilica (fused) 


„ (transparent) 

. 2-21 

(translucent) 

. 2-07 

Silicon . . / . 

.tr. 2-3. 

Silver . . ‘ ^ 

10-5 

1 „ coinage (llritish) 10-35 -10-38^^ 

felaie 

2-1 2-8 

Sodium. 

. 0-97 

S2K*^maeeti . . ' 

. 0-91 

Steel 

7-7 7-9 

Strontnmite . 

. 3-0 

Stroi'.tium 

.• 2-54 

Sufjir (ciine) . 

. rt> 

Suljihur (rUoml)ic) 

. 2-07 

Talc . 

. 2-5 

Teak (Indian) 

0-7--9 

Tm 

' 7-29^ 

\ T\n<^\A.>ue 

f . 0-9 ' 

Tuv\ieii^m* 

. 0-87 

\ V .j^uuduuu . I 

. l*Ti 

iilpw-wnnd 

. 1 

' Witlierile 

. 4 3 

: Wool , . 

. i*« 

! Zinc 

. 71 

Zinc biende . 

. 4-!(? 


to Ui<‘ anthor by Dr. T. K . Rose, Clieinist. t 


^TaULE for the (’ONVERSIOK OF DkAMS 1.1$. 

I’EKrKNTAGE AM; INK) LB TER TO.V. ^ • 


Drama 

pi!rlb.(av.) 

' Per cent. 

t 

Ml. i>cr Uni 
12*J-I(| lb.). 

Draniii 
l»ei- lb. (av.) 

Per cent. 

Lb. per t 
(2240 Ib.j 

k 

0*097Wie 

2-137494 

1 

1-466 

32 81 


(or 0-1 nearly) 


1 4 • 

l-.‘i62 

36-U(l 


•19:. 

4-87 t 

• 4i 

l-(650 

87-19 


■29:i 

6-66 

1 

1-768 

• 39-3S 

Mr 

•30(1026 • 

8-76 t 


, 1-866 

41-56 


•488 

,10-94 ^ 

6 • 

1-953 

43-7.6 

Ji 

•686 

13-12 • 


3-906 e 

87-50 

y 

•683 

iri-31 

t 

16 • 

6-869 

131 -26 

2 

•781 

17-60 

20 

7-812 

176-00 

h • 

•879 

19-68 . 

26 

9-766 

218-75 

It 

W0 

21-87 

30 

11-719 

262-60 

5* • 

1*074 

24-06 

36 

13-672 

306-26 

8 

1-172 

26-26 • 


16-026 

360-00 


1-209 

28-43 

& 

17-678 • 

393-75 

!• 3l 

1-807 

:<o 62 

60 

1 

19-681 

487-60 

• 


Log.i'SBireu 
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PERCKNI^AGKS IN^IO CWTS., KTC., FKR TON. 


Tarf.k. for tjib cfoNVKusittN 'OF Pkrcf.ntage INT 

CWTS., QllS., AND l.H. I'J.lt ION, AND INTO AND LB. J’i R CWT. , 


Var 

i:ei.t 


PtT Dm. 

IVr 1 rt t. 

■ JVr 

Pur ton. 

Pop cwt. 


CH't. 

(]rB. 

.. 

Ih 

iji-s. 

III. !! 

cwt. 

(in. 

Ill 

(ire. 

111. 

] 


22 4 


1-12 

51 

II. 

. 

22*4 

2 

1-12 



1 1 

^jc.-s 




10 

1 

K S 


2 24 . 

2 

.. 

5!» 

11-2 


3 .11' 

:.3 

10 

2 

11 2 


3 30 

4 


3 

6 0 


4-4S- 

.M 

10 

3 

.") '0 

2 

4-48 

• fi 

i 




.*->■> .11 


11 

.. 


2 

5TiO 

('• 

1 


2J-4 


0 7l 

50 

11 

. 

22*4 

? 

6*72 

7 

1 

1 

10 s 


7-m 

67 

11 

1 

Ids 


7-84 

8 

1 

3 

ID' 



58 

11 


11-' 


h*0'i 

il 

1 

a 

f.-c. 


HfiK" 

r»« 

11 

3 

5-6 

‘J 

U1*()S 

1(1 



. 


11 -JO 

00 

12 

• 



11*20 , 

11 



22-4 


J2 2 

. 01 

1*J 

. 

•J2*l 


12 -n i 

1-J 


i 

Kl-'^ 


i::-4i 

1 

i*J 

1 

jr 8 


i:;’4i ■ 

IV 


'■i 

11-2 


14M. 

. (;.{ 

12 

;> 

11 -*2 

2 

14 .V. ' 

14 

2 

8 

f.-o 


151 .s 

■ 54 

12 

3 

5*(! 

•J 

If. ! 1 ' 

!'• 

o 




D •> 

«f. 

13 


.. 

V 

l0*.8 , 

<( 

:i 


l'2-4 


17''/* 

00 

13 

.. 

22 4 

2 

17-92 1 

i; 

2 

1 

11.^ 


I'.nn 

07 

1.8 

1 

10-s 

2 

19*04 

i> 

2 

2 

11-.; 


*.:«• i' 

08 

l.'i 

2 

11“' 

1, 

20 11. ' 

L!) 


2 

;,( 


Ll _ 

09 

1.'. 

3 

5-0 

2 

2i*‘.'4i 


*» 





70 

14 . 


. 

*> 

2-J-40 

W 

4 

t 




1 

14 


32*1 



>■ :!■: 

4 

1 

l(.-s 


JiM.l 

72 

14 

I 

ir.'S 

2 

24 (4 


4 


ll-l' 


* 


M 

2 

11*2 


25*76 

L'4 

4 

8 

.lo 



74 

14 

S 

5 0 

. 

2i.->S . 


f. 



i 


76 

15 



3 



f. 




V-ij 

70 

15 



3 

!*1 ’ . 

-7 

.'i 

1 

H.-s 

1 

2-24 

77 

15 

1 

10 s 

3 

2 •‘.•4 . 

28 

5 

2 

11*2 1 

' 1 J 

SmO 

78 

15 

2 

11*2 1 

2 

3*31 1 « 

2fl 

5 

3 

5‘('. 

i ^ i 

4’48 

79 

15 

r 3 

5-C 1 

3 

.i*'iy ' 

20 

6 



1 

5-(0 

1 8«) 

10 


.8 

5 (.0 1 

;n 

r. 


2:’*1 


0*72 

81 

10 


i 22*4 ! 

3 

(.*“,2 ■ 

2.’ 

0* 

1 

!(.'' 

■■ ^ 

7*84 

82 ' 

10 

i *i 

1 10*8 1 

3 

7*hi ; 

22 

('. 

2 

lJ-2 

; 1 ! 

k-'.h: 

s:: 

10 

2 

i 11*2 ' 

3 

s-i(. ; 

24 

(1 

3 

50 

, 1 

10 OH 

■ .S4 

10 

i 3 

. 5*(. 1 

1 .3 

li-'i. 1 
l-'.D 1 

.'if) 

HC 

5“" 


; 2’i-4, 

1 

1 

ll-’O 

, 8.5 
' 80 

' 17 

I7 

i 

' 1 
1 .j,:4 , 

' 3 

1 3 • 

27 

7 

; i' 

lO’S 

1 

J.TH 

•87 

17 

! 'i 

1 10*8 

' 3 

13 11 

■jS 

7 

2 • 

11-2 

1 

ID.O 

: 8s 

17 

' 2 

! 11*2 ' 

' .'{ 

1 1*.‘.0 

2!) 

7 

8 i 

6-i; 

1 

1 :.'(.? 

«'» 

17 

3 

1 6*0 

' “I 

15-..S 

40 

8 

1 


I 

D.-S 

1 90 

18 



i 3 

10- 

41 

8 


22-4 

J 

!70J 

, 91 

. Is 


1 fcfkI.A 

1 3 

r. '.i-.! 

42 


‘i i 

lO-^ 

‘ 

r-oj 

. 92. 

i 18 

i 'i 

i 10*8 

! 3 

19'('4 

42 

8 

2 

11*2 

1 

‘Jo-Di 

93 

IS 

1 2 

1 11*2 

' 3 

:'D 10 

44 


8 

6-0 

J J 

21-28 

94 

18 

; ^ 

! ,6-.; 

3 

‘Jl*::s 

4fi 

0 


2i'4 

1 V 

t’J'lo 

1 95 

19 


1 

3 

22*40 

4(1 

0 


1 

23 5'J 

on 

13 

i ” 

22*4 

3 

23*.52 

47 

0 

1 

Ifis 

1 

1 

2 

‘J4-C.1 

. 97 

19 


; 10*8 

3 

24*04 

48 

40 

50 

1 

0 

0 

10 

1_ 

' 2 

3 

11-2 

6’6 

! 

2.5*70 
• 20*88 

* ♦ 

98 

|X 

19 
10 

20 

1 o 

,, 3 

.l:.. 

11*2 

1 

L_"_. 

3 

3 

4 

•j:^o 

20*88 


Per cent. 

•1 

•2 

1 1 
: 

1 

•4 i 

• 


•7 

■s * 

1 '9 

1 lb. piT cwt. 

•112 
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» 

74 00 

i 1, 

1216 !' 

1 -780 

08-98 

8 1 -.50 

1.504 

iwhso 

^ 111 ‘1)0 % 

75 .50 

! 12«s 1 

1 -700 

09-90 

85 -70 

1 534 

l-Gldl 

6L‘-f*0 

76-30 

. 

1-SOO 

70-96 

80-9-2 

i 56.5 

1 -700 

ti;{-ou 

77-17 

; 1312 

I-'^IO 

72 -"8 


] .598 

‘ 1 710 

n:;-7o I 

1 78-04 

1 l-Oil 

l-.vJO j 

7.'! 51 

1 90 -05 

16:J9 

l-7-JO 

0-1 -.Li 

1 78 0-.! 

rii»/ ' 

1-8-25 1 

74 -29 

91-00 

lOi'il 

1 •7:{<' 

0.^7 1 j 

i 7o 80 

- i:^Sl : 

1-830 1 

75-19 

92 10 

1 085 

1-7-I0 

65 -SO 

S(| 0-' 

' ifti ■ 

1-8:15 ! 

70-35 

93 ;.0 

1717 

1 -750 

00-58 

81-50 

• 14-27 ! 

1 -83S5 i 

81 -tfs 

99-:;i 

1 820 

1-700 • 

07 :10 

1 8-2-4 1 

i 1151 , 

1-S4'i 1 

SO -59 

98-72 

1810 1 

J-770 ; 

08 17 

83-41 

: M78 . 

1 ■ 

i-sio i 

78-01 

95-00 

1 1759 1 


>V(i^e. -Tlu- ]iei-«vnta('(>i( ‘.Imu l(iwi.‘r hpriilk' Kra\jtic8 tlirui tliost* ju»t 

the in.iMiiiiim itfin*/ hi !Ki'.{| pcri'i-nt M. >.(>,. Tlic im|iui'ili<'K HlwHy»< 
li« (Hiiiiiiirri lal arid inrreasr i|s driiMly iiud rouariiiieiitly raiise reaulli!. 
drdiirrd from -'ll ur tu hr iiii<iiiij liijrh. 


CollUKiTJON FOR 1"*^. (\IH) WHIN AMOVK I SURTltACT 

a WHJ-.N 15 C.) 


S|i. i?r 

1 'I/O (or less) 

M7'» M.nO 
I'-ir.O IT.Mi . . . 
r5«0 1-750 


<.'i)rrrrl,ioii. 
0 000 <) 
0-00()7 
0-0008 
0*00iiy 

o-omo 


Si'K»’ipi<' Gravitiks of SounioN.s OF Ammonia at 15" C. 

(Luiifjr hihI Wieniik). ' * 




1 litre at l.'i f. 

(Viii-rrtion of 

SjMirilie gruvitv . 

Nil, per I t nt. 

coiitiiins grams 
Nil,. 

sin-ilir graviti 
ftn- i l*U. 

0 -880 

35-60 

313-28 

0*00060 

•885 

33-07 

297 98 

-000035 

-890 

31*'73 

282 --lu 

•OOOOl 

-895 

30-o;j 

*^268-77 

•00(1595 

-iflio 

28*33 

251-97 

•00057 • 

'905 

26-141 

, 211 -09 » 

•000545 

-910 

-24-99 , 

227-41 

•000.52 

•91.5 

23-35 

213-05 

•000495 

-9-20 

21 7.5 


•00047* 

-925 

20-1.8 

186-07 

•^VJ0.M5 

;93t) 

l.S-01 

«_ 

173 35 

000-12 


* From Lunge’s Technical IJanilhuuk (lOKI). 



SJ’ECIP'K; GIIAVITIICW OF CAlISTfO MOI>A ^Nl> J'M'lA^n 7< 

• * I 

» » 

Si*K«’in(3 (liiAvi rii'.s Soi.ii'i i0\-# ok Ammonia at If/ cnufinar,!. 




1 111 I f .it l.'t F 

< III 1 (-( 1 iiiii III 

pravily. 

Mi, ]icr 1 ‘eiit 

I'oiit.'iin*- j'ranjf' 

-pi-filir iCl.iMlx 

. 


N n,. 

iiir 1 < 

iiitr. 

17-1/ 

Jiio ■\t 

•nil" 1 1 

•yio 


140 111? 


•IMh 

Mi7 


*iiiionf»:i 

•iir.o 

!_■ :*! 


-Uid'./f 


11 

V> 1 1 

fOlKJ ilf, 

MlfiO 

ii-.H 

hh 1‘ 

•(HHriH 


' s-r.n 


■ii'i().ri:i 

i 

1 7 ■•11 

7!f‘M 

■f!Oir>r. , 

1 -tcr. 

1*. 

% r.s \o 

.iTio'i I 

! -I'si) 

1. 4-s;- 

, 17*0} 

■oi.n;;; 

■ns:. 


1 :5i!i7 i 

■U0ir21 

1 -'.'yo 


i - 

OOdi'O 

! *nn:. 

! i-ll 

' 1 iv;ii 

■nonin i 

SrwMKK! CiiwiriKs ok S.u.mu.iss ..h S..i)ikm 

ANIi r.ll Assn M 


Hvi»i.nxiin.fi A'l V.tIl 'C. 


Rp Kr. 

NaOII 

KtiJJ. 

8j» K*- 

, N.i'ill 

^ l.iill. 

l-OlO 

U*Mi 

1*18 

I-JM) 

2.^*0!* 

J9-0u’, 

1 -ouo 

1*69 

2**28 

1 

25 -96 

•29-90 

l-OSO* 

2*60 

3-36 1 

♦ l-.iOO 

V6*h;. 

30 *9bM» 

1 -040 

3'bO 

4*J1 

V3U) 

i: -sfi 

3: 

TObO 

4 -Si 

5*!. 3 

l-3.‘() 

‘js-s;5 

3.:*; ft 

TOfiO 

5-20 

6*60 


29 -'^o 

13-70 

] '070 

6 *13 

7*68 

1 -sio 

30-7! 

34 *63 

1*080 

7'ori 

8*76 

1 -350 

31 *75 

35 55 

1090 

7*9f» 

9*82 

1-360* 

3-J-79 

• 36 46 

1*100 

8*78 

10-87 

J 370 

33-73 

37 37 

1*>10 

9'67 

1 1 -92 

1 -380 

34-71 

38-28 

1*120 

io*r.6 

12-96 

1 '.-JPO 

3.^-6S 

r 39-18 

1*1 SO 

1 1 -55 

1 i-oi 

riou 

* 36*67 

411-09 

1110 

1-2*19 1 

15*04 

► 1-410 

37-v'f) ' 

4') -98 

1150 » 

IS'iM ' 

' IG-nS 

l'4-20 

38*67 

41*87 

1*100 

14-I9 

17*10 j 

1-130 

39*67 

■12-76 

1*170 

IbUO 

18-13 j 

1-440 

1*0 -68 

4.3*63 

1*180 

16-00 

1915 

T150 

11 *70 

44-50 

1*190 

16*91 

2»)-l7 

1 *461) 

42*75 

45*37 

1*200 

17*81 

21 'Jg 

1-170 1 

*43-80 

46-23 

V210 

18*71 

•ili'lO 

1 -480 

44*85 

47 09 

1-220 

19-65 

23-17 

1-490 . 

45*89 

47 *93 

1-230 

•20*60 ■' 

24 -H# 

1*.^I0 

46*94 

■18-78 

1*240 

21-47 

25*13 

•1-510 

48t)0 

49*64 

l*2r4) 

22-33 

26-10 

l-f)-J0 

49*05 

50-48 

1'200 

23*23 

27J07 

1 -530 

50*10 

51 -32 

1*270 

’ 24*13 

28 04 



' . 

7* 


Till* alMivo tahlp ia ahlin-Tiated Irom the ve^ full tiiMes Kiven hi a Ti chniral 

» CtunauLs' Uandhook (1916). The values ttivcii for KOll aro calcululed irom the reaults 
obtained by PickermR 63. WfO). 



SArUliAlKI) SOliUTIUNfcJ OF SAl/IM. 


Stiiknoth ok Satoiiatki) Som tions of a Kew 
Common Salt.n.* 


! Acid, climtftjc 

1 ,, . 

,, lailJiiir 
Aliiin, uinitioiiia 
,, ]Hita.s]i 

Anniiuiiiuin ru: hoiiatr 
,, diloruii* 
Borax ... 
Cnlctui^i diloiidn 
.. 

Tlonji,.!- sul|t^h.iU 
' Belli a»‘etato . 

<< Ma^^mcsiuni .sulpii^tc 
MiTCiiiif cldoridf . 
Pot.iv.siiiiii uci latr . 

,, l»i»ail)onato 

,, dii'hioiiiati* 

Iii'oinidc 
,, j chlor.iU 

hydrate 
,, iodide . 

,, ^ lulj'ate 

,, iieriiiaiif^aiate 

Sodium Idearliomiii- 
(;arbon:ite . 

,, chloridi* . 

,, pliosplialv . 

,, .sulphate . 

Ziuc sulpliate . ^ 



At (50' I<'. 


S(». jrr of 
s.inir:it«'it 
aoiuiioii. 

('.!■ of 
walcr 
dl.ssolvc 



I Grai.imii 

: 1 III'! of. 

i saturati-d 


1 ^o'ani. 

i soliilioii 

i-rib 

(I-'.O 


' 1 

.. frf.i 

8|J 1 ‘7 

• ]';j] 

0*71 

7l.>'! ' 

i 

9 '.»:i 


1 j-bfb 

1' . 0 

' 97 *7 

1 r.'’.»4 

.S-SM 

' 2.'1 ;•« 

1 1 077 

2 8 

, 47 "4 

! I'oii'i.’, 

2‘{-7 

IT.; 

! 

1-41 


1 

0-82 

7;i-2 

1*1 y/t 

•;79 

;}i 1 ^ 

1 ‘lior"! 

2*.i7 

.‘572 ‘h 


1 "'9.'“ 

oi‘:-u : 

J-'.47l' I 

17-9 

1 i 

1-4 Ot: ! 

, b'2S 

1 1191' -2 1 

i ' 

2 -2 1 

277 '7 

1 ] (xbi ! 

! yy:: 

97 -f) 

l-.uilf. 

1 l-;.y 

52;>-7 

: 1 -OllH 1 

1 itl-5;: 

f*9-2 

‘ 1 r.5ti i 

1 0-tJ47 

, 942-5* 

1 ^OS!* 

• I’Ti'I 

l*5bi-4 

1-1 ir.-^ 

.‘{■77 

1 2 I 0 i 

I ll.'iti" 

J8-7 

i • r.2-7 

1 '07{< i 

yb;» 

; lOT.'t 

1 -O'lO.Hi' 

11 08 

■ , 87-8 

i-i»;()8 

1 -60 

, 4;}'. -4 

1-201 

2-8 

' ;n(j-8 

1-0 ISO i 

G-ttl 

j 182-8 

rjii4 ' 

2 -88 

. :;b2-7 

i-4r.2 

0-6:. 

1 .S^i)-0 

* 


' 


-w 


Note -III all above <1eterniiiiatiuiiii*tliv Hiibalaiiccs :iie lale.iilatoil a.s of 
ofttna] (i.d., Jt.i*.), wot sibHobite, piirtly. 

* U. G. Greet mhIi in the Johann. Jimrnal, Due, lUiu. 



UliYCKKIN. 

<il,YCJFJllS- TaHLE. 


79 


j I'er 

1 ueni 

1 

1 

. Sr. 

b'JV. 
If)" ■■ wr 

sp jrr. 
20't:. US' F 

'■ IVr 
:,..t , 

III - eer- 
iii 

Sp i:r. 

15 (. 

irr 

l\-r 

ei-nr, 

111. 

Hp Rr. 
ir>' 

16“. 




1 . 



✓ 

i 1,00 

1 -JtioOf) 

' 1 *26348 


1*19.583 

No 

■1*10*253 

1 99 

1 

1 1 *26085 

|l 73 ' 

»1*J1»::09 

3;t 

1*08908 

9S 

l*20<>7i: 

: 1 *25822 

1! t 7** 

J*!90;;f> 

30 

l*'>7;.'i.l J 

1 !*7 

1 

1 1 **255*50 

,1 *A . 

1*1876! 

25 

I *062:56 

: lu; 

1 

l*2m.l7 

1 •2:>297 

i! • 

1*18487 

5» ^ 

1*"I98') ' 

1 !»:> 

] 

1 l*25n34 

I 9.1 H 

J*l''21*2 

15 

l*o:6.V2 i 

' 9i 

1 1*25021 

1 "24771 

; rjs ! 

1 17937 

IM 

1*02109 ' 

! u:; 

! ]*2-i7r.(; 

1 “2450S 

1 «" ! 

1*17662 i 

5 

1*01189 , 

9-J 

. 1"MJ87 

1*24*216 

i i 

1 ■17387 


, 

; 91 

1*24217 

1 "2.‘59s;{ 

65 11^ 

1 *171 1:1 



, 90 

1*23915 

I **2:17*20 

t)1 1 

1*16837 , 



! S9 

1 -iJiri;;; 

' 1**2:'449 

! 63 1 

1*16561 ! 


1 

8]i gr. 1 

• «S 

1 •23100 

' 1*2:1178 

62 I 

1*16286 1 


•211 V. ! 

' S7 

■ 1-2.5128 1 

] **2*2907 

61 ' 

l*16<in i 


* iu 

SO 

1 ■•22''55 

1 •*22*;:{6 

! (50 i 

1 *1.57.57 ! 


1 

1 Si', 

1*225.^3' 1 

1*22'565 

59 ; 

1*1.5162 1 

i ' 

— n 

! S-1 

1*22:510 

1 **22091 1 

58 : 

:**!:.187 ' 



' S;j 

• 1 *22(>-5.''’ 1 

1*21 ^*2:5 j 

r>7. : 

1*1491*2 ‘ 

70 1 

1*182'»«^' 

I 

l‘217nr* 

; 1*21552 ; 

5<; ; 

1 * 1 463, 1 

no 1 

l*l5.V;i ; 

81 s 

i 1 •2149:5 

1 1 **21*281 i 

55 1 

1*. 430*2 

50 1 

1*12831 , 

80 j 

i 1*21221 

1*21010 1 

51 ! 

1*;408S 

40 i 

i -101 IS ' 

79 1 

! !*•.'< 1949 

i 1 **20737 1 


i*]:isii ;! 

.*50 j 

! *07469 1 

7^ i 

i i *20':77 

1**2(.'I6| ! 

52 . 

J * 1 3.‘3!* 

20 1 

1*0 4 '84 1 

77 

l*2(J-Hi.l 

1 “201 90 1 

51 : 

1-1^*265 ! 

10 i 

i *02391 j 

7t; 

1 -201 51 

1*19917 I 

:.(» . 

l*i*29’'0 j 



70 

1-19^57 

1*19614 

45 ' 

1*11618 1 

1 

1 

1 

! 


1 ^ 


The iilmve taltli* is a ('(yriliiiiation (Jf A\', W, ,1. Nij'ol’s h'M. s 

for till* twA aliovo :is gi'oii m tli*- 

Ditfk>nsatory, p. .iinl iii Dkftnuary of Chemi^iry (mosl 

nviciil nlitiou in oaoh cjisr). in tin* I\»i'iin;r work a i;oni[ijLie latili* iroin 
1-100'*/^ gl}^‘« rin, at isgi\r.n 

The following formula is useful : — 

syi. gr. of dilute glyeeri:* I’OOO 

j •(i(i‘jtwiri 

The divisor *00:101 is n/^ire aueuraU’, ln>we’(jer, fi^r nr.xtnies eoiitniiiing 
•hetwouii 30 uiid 607a glyeerin, aiiQ *0o25 for those bcio** 307„. 


Kv wei^^it of gljj(-e 
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KKAOBNTS PGK WAI’BR analysis. 

The Preparation op Reacwnts for Water AnaltsA. 

Nessler'a Solution. — First, dias(>lve IfiO grams stick potash 'in 
150 c.c. of water, and set Jiside to cool. K ex i, dissolve 62!’5 grams 
of p()tassiuin iodide in about 250 c.c. of water in a 1200 c.y. bejiker, 
traii'sfer about 10 c.c. to a smalt benker, an<l add gradually to the 
main bulk, with e«>ustaut stirring, a cold satui’ated solution of 
mercu"’c chloride (of which about 500 c.c. will be required) until a 
preApitate is obtained. Now add the potassium iodide 
solution ill the small beaker, which ahould redi.ssolve the predipi- 
Vite, and continue adding cauli,o»sly mercuric chloride until a 
slight precipiUte remain.^ iindilssolved on stirring. Adfl the cold 
potash solui^on, transfer the whole b» a lilri' lliusk, make uj> to the 
mark with water, and ]iour i#.t(» a stoppered bcitle. After sbinding 
about 12 hours the .solution will have beeonrw clear, and should 
then be t(*sUd as fol low's : To 50 c.c. of animonia-free water adil 
‘.r2 c.c. df standard amuioTiium chloride solution (=O()fK)0J gram 
NH.j), mix, and then a«ld 2 C.V.. of Ne.s.der’s solution, when a yellow' 
t-ingc should apjKiar ai ortce if the latter solution he propt'rly made. 
If the Neshle.rV solution is not sensitive— wdueb will lie tlu‘ ca-se if 
it is ])tt^fectly colourless, instead of the pT0})er greenish-fellow 
■iut ~a little more mercuric chloride solution should be added, the 
j\'hole well mixed, allow’ed t(» settle, and tested ag.vu. 

Some NeS8lcr’.saohitionkgivea red })recipiLate when added to water. 
1 ite art of makiii{j a thoroughly satisfactory Nessler’s sabilion can 
< inly be acquired by practice.* 

Alkaline ycrmauganalc solution. — Dis.solve 200 grams of stick 
potash in water in a lai-ge porcelain dish and add a solution of 
8 gr.ims of pf^t^isKinm ]iermanganate. in waU*r, using 1100 c.c. 
altogether. Boil rajhd^v until concent.raied to about 91X) c,c., add 
about 201) C.C. of hot distilled water, and continue boiling till the 
volume is reduced to a litre. When (sool, jxmr at oiic.e into a 
bott,le. F'Very fi*esh lot of scdiitiou made should be carefully tested 
before being used. ‘ 

Standark stj^ation of ammoniium, chloride . — Dissolve 1*5704 gi-ams 
of pure dry ammonium chloride in a litre V>f arumonia-fr-ee water ; 
of this take 100 c.c. and make up to a litre with water. Of Uiis 
latter solution 

1 c.c.= 0*00005 gram ammonia. 

1*21 c.Cj=0'00fX)5 gram nitrogen. 

When 600 c.c. of water are distilled, 

1 c.c.=(J*01 jwrt NHj jser 100,000, 
l*21*c.c.=0*01part4N „ 

The solution should he measured in a standard 1 c.f. pipette 
divided into hundredths. • ^ 

• Or, by dissolving 1*9094 gm. Nll^Cl^in a litre of water, and dilut- 
ing 100 (f.c. of the solution to KK)0 c.c., then of this latter solution 
1 C.C. =0*00005 grain ammoniacal nitrogen. 
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i^UvMard silver lutrulr. solvdvjn. DiswiiVo 2’l ^ruiiis of iv<-,i vsL. 
silj'i;! iiilnitc ill ii litJT of wjiUt .'atkJ stjiiitljinlizi- .t Miliil.ioii 

of j)ui(* sodium c.Itloride contain in^' O’HiSKi gram iK-r ]il.n*(l r.c. - 
0*0005 gram clilorinc). 

1 ex. silver uilrale soluiicli— 0*()005 gram 01, 
or when 50 c.e. of \val.er are Ul rated, ' 

1 c,(;. 1 |»ai l <-oiiiljiiied e.liloriiie ]»e,r 100,0C.?). 


Uk \(;K\' rS I'ol! hlMliKMlX \ri»»N MK ()x\tJ10N A 

(i) Ihluh; snlphuTtr neitl. Ad<l I v^l. of pure siilj lAirir ae.id to 
Ii vols. of waler. lyid drop in po! '.,sr>inm ]H{rniaiigaiiate solution 

(ii) until the rK|iiid leiaiii." a iriji fnnit pink tint after heing kept 
at K(r’ K for lour lioiirs. , 

(li) ^tandnnl snUiimi, nj until r. l)isholve 0'3l>;> 

gram of reerysL potii.-'^'iuni ]«‘rnianganal,e in 1 litre of water. 

1 e..c. -O-OIhH gram available oxygen. 

(iii) VtiUhysiu.m iodidr sol k* ion. |)ism)1\c 1 jiart of tlie pure, salt 

in lo parts of wat»;r. 

(iv) Stuliuui Uiiusiil/tluilr soLuInm. I)issoV'e 1 gram of the erysUift 

in i litie ^f wahu*. ^ ^ 

(v) Stiiirh infh'i'itfor. One ]>art ol ej^Mii potato standi, t>r arrow- 
root, is mixed smoothlv into an eiiiuKion with e.old water, then 
poured griwlually into ahoul 150 oi L»iK)liyie< its weight ol boiling 
w'ater, the boiling coiitiiiued l()r a few miiinle.H, then allowed to 
stand a,nd seltle thoroughly. The elear solution only i^ to be used 
as the imlieator, of whieh only a few drop.sjft'e iieeessaiy. • 

liintiier’s soluble staredi nets w<ll as an imlieator, as it gives at 
onee a fh-ar solution in boiling water. 

Tliresh’s staroh oihH.um h iu ulsf» n^. Sill iiifiir'ut'j’ii* 


Hkao^jntb RHginitKO for Determination of Haronkbs. 

Vre^Htralion of sinv/i solutwn for (llarlf's Weigh out 50 

grams of <‘oiiiniereial oleic aciil in a beaker and fwld bM) c.c. of 
an aleoliolic jiobisli solution made by di Aihing rJO grams of stiek 
potash in IHO c.c. of indoshtal methylated sjurit, and continue 
adding the sjiine solution fr<»m a burette till, a drop of *^lie oleate 
just gives a rexl cohaii* with j'iienol-plifhalein sjKitted on a white 
tile— about 10 c.e.. more be.ing re(|sired. Measiiif the solution 
and ma]p5 the volume to dOO c.c, by the .nldition of mcthylat(‘d 
siiirit. 45 C.C. of the strong solution thus obUineil areililuted 
with metliylaled s])irit (2 yols.) and wat<;r (I vol.) to a lltro^ 
allowed to stand for about *21 hones, filtered through a double 
Swedish filter, and standardized, against standard calcium chloride 
F 
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WAI BR (analysis 1 ABLES. 

HuIntioT). Tlie Kolulii ti a\*i 11 lif* foiiiijil to be a liltle tcK) st.roii‘,<^ aiul 
is diluted to exm;!. .stverii't.li, Avliiefi is attained wln-ii lA 'lit o.t:. are 
requinnl tci form a ]M'rmamnl. Jalherwitli ftO f..|: of 1.1 1 <* standard 
calcium ulilorido sulnlion. 

Siandard CAilntm- thitnde .w/Mlym.— Dis.solvc 0*2 i,Tam of (cclaiid 
spar in diluUi hydrochloric acuf in a platinum di^li, adding the 
acid gmdnally and hating the dish covered with a large, walrh 
glass I prevent loss by s])irtijig. When solnlinn has lakim plae,4-, 
rinf.e tht^glass i\ik) the disli, and evaporate ti» drynes.^ on a w.il,e-r- 
hath : add wSt/cr and iigaiit evaporah* to dryness, and rep' al tfiis 
ttddilioii of waj,er and evaporatjof. two (n- three tinn-.s in order to 
ensure complete- cxjnd.sion of hydroe.hl.irie, and I’inal!_\, take n|i 
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* t^irh (lr.K]^cu of hurdneM inilicutes ytie f'Miii of Ca lOjper (gallon. 



88 


.WATER ANALYSTS TARTiKS. 


TahJiER ri'’.(jiiikk» in Watku A^AVLy.sIs. Tahlk \\.[.—CA)]din}U’4i. 
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* Each degree of hHidiii’.sa indicRt.PH one Krain of CnCOj peiif^lloii. 
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Taiilk‘< iirt/iiiKKn tn \Va«-kr AnAi.x-^i'i ■cunt i/uu’t/ 
Vlll^ t'hnh''! Tubit' uf Hurthu.ss ‘tf H'lttcr. 


Deprees of 
IlHrdiK'SS. 

Meiisiii'Ph 
of Soup 
HOlllllilll. 

1 'ifli reiiei-' 
for the iievi 1 
of nardiK's.s 

II 

1 'nri ei*K of 

Me.iMiies 

III .''iiiip 

ho:ii!ioi'> 

fiifferpiiees 
fill Oil- T* 

of iUirdio^. 

Ottlistilleil 





.f— 

17 if > 

]■!' ' 
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1-8 

i> 

]<‘'4 

] 
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» 10 

21 •;{ 
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i: 
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:i 
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1^2 

2f«) 1 

! l--*' 

4 

JJiJ 

2 0 

l‘\ 

20 -7 

1 l-s 
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1 
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•j-o 

i:. 


1-7 

7 
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iiu'iisini I'lTiaiiis tii< oi uiucr uiiniMMjn.il M'dit irrams, 

uni! (’.(('ll ladiiMlc' ' <t! .alriL Liirbdii.tii pi>i 


f 

'J’jlIO Uf'/rKKMIN ATI n|- Nl'I'l'M HS I W ATI. It IIY 
, I'lSlM.l'IIoMr 

(Sjin-i IV inelluhl Jiio-lilic-j ) 

SnlulioHJi rctunp^f- 

(1) Phcnxl. diaulphniih' Ar>d. Mi' 1«.«rrthri 2 )>\ im asiivt* oi' 

JujiK’liecI bv 1 hh1,.'ui(1 o iKirl.*- <» i’ c<»iiru*iii rai-'d s'il|*liiiri(‘ 
aciii, •'incl liwil in a ]n>r<‘' l.iin (ni 'li watr batli Im- 8 

lioiiry, with occa-ioiial slinini;. W ln'ii ;ul<l li of 

W!ib*r iiiid h xohiMic .stfoiij^f liydro<‘lil<»ric acid l.o cacl> voluiui- ol 
the [ilit-iiiol-cri^^iilpiioiiic at'id. 

Coiivcii! iiit. (iiunit.il i«*.s arc 80 c.c. plicno!, i^no^c, c. -IriO c..c. 

water and MO e.c.. I ltd, jihjdnriii;; 810 c.. . o\ a li'dil hrowii soliitun, 
wliicli ih ready for iniiin^dialc use • * 

(a) St^tnflard I’nlainniun Mtrutt, O'tlTiiii i^rani KNO., cryshds are 
dihKolvod in a litre of waler.+ 

10 C.C.- O'OOOl onnn jN, or 1 ]mrt of N in 10i>,0tK> of water when 
10 C.C,. are eva]iorate.d. 

(3) 10% anmionia(l voh '88(^f:i voIk water); or |)ol!i.^li solution, 
made by di.ssolvin^' 33ti i^rains slich jMitash in one litre of \j'attir. 

Ablaut 15 C.C. of eithe.rof the above b* be nse<l for each resitiue. 

* The determination is made as follov^^ : JO r.e, of 1 fte water under 
examination and 10 c,.k. standard l\N(); are ]ii]ie1ted into 15 c.c. 
iKsakera and e,vaporat(;(l nearA" to dryiie.'-.'-' on a hot iron jdate, the 

* (^IviTi'B No. 1 ininiic!)] cariiolb' acid aiiswerh well , 

t Or (liB8(»lvtHi'7‘ilV plain K M»;i in a lint of ii.-nUcd water. M c c. OT tills may 
INj iiBed for a standiird, Init it is In tt(r t'* dilute f»i» e c. Ik ridO •• o. and measure out 
10 e.e. of tile InLtcr for esieli sel of deleriiiiiuitioiiB. 
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NITKATHK IN WATKU. 


oporal.ioii l)i‘iii|4 nnii|»let.»*rl mi ili#- t<»|» of tlif wal^^r-oveTi. to oar'll 
ivsidiif I <it’ tin: ]»ln‘iu»l-rlistil])!i.*nii' :u-mI .-iilj t.irm is adilorl, And 
lath'r lip'indil iiilo <;oiila<-t willi 1.1 k* wlioli* oi tlu* rrsirlm* in 
oMc.li licrikor. Tim i'i 'Imu* .sininly l»y roUtin^' llio hcakcr, Indd in 
an iiMrliiicd until llw In! in* n-Hiduc lias Iutii moislr'iiod : 

■.’o si in in*/ rrs! is u‘<(iiin‘ii 'I’ln* lu*akor.'^ are tlieri lel’l. on llie to]) 
of I. - AVjiier-"\cn for ir» miniiles ami at llie end of Lliat l.iino arc 
at, /meP^filli-il %ip with cold water ami rL‘nio\ed to the wr'rking- 
licncli, if a cininli.*!- ol residues are kein;: treated siinullancoflsly. 
The sljindard solut.ioii i.- then jniised inlo a lOi! c.r^ j^o’adiiatcd 
r-ylimler, a sli'^ht e\c« -s (ahont fo «*.c.) of amnionia or of caustic 
potash s(*liilion addcl, tlie '(M) c.c. made n]» hy the arMition of 
water, ajid the \ello\\ ln|nirl t<aTisferrerl to a Nessler glas" ((> x li ins.). 
Kjich rif the other leakers then ''U«*<'essi\el\ ^reat.<*d in the same 
way and eomparison made with llie standard as in N«*sden/,in};. 
'I’ln* I'olmir.s ap* best compared when the \^•'^‘^leT• f.das'e^ are liehl 
sirle hy snh at a short dislan/e above a tliir*k wlide filter paja-r. 

'Pile results <»l)tained with tie an) of Table 1\.. in onl> ajiproxi 
mate vdien more than abovd- Th jtai'T^s ot nitric nitrogen jicr 
10d,!KH\<il' water are present. In all enses nliere tin* nitric iiitiogen 
exce<*rls I'b parts ]»er bH»,M{K), it i.s m*',es.sary to make a secoml 
determiiiat i(|’i, using sneb a volume of water a'» to give a colour 
very nearly erpial to that* of the standard.'*^ d’iitp, if a water showed 
9»'/;iris of nitric, iiitrvigen per, KMMKKI, h c.c. should he w.va]>orated 
todiyness and treated as li^*fore ; one giving -1 jiarts would really 
contain dec.idedly more, ami ii.c. of the, sample .should be Irans- 
fcrrcfl to a J<K) c.c. incaviring ll.ad., dihileci to llie mark w’it.li water, 
amj 10 c.c. of tlie lliormighlv mi\ed •'oliiiion ( = 2 e,.c. ongiiial water) 
evaporated down fm a,fresb delernnnat.ion. In the case of very 
good wafers, the solution and wasliiiigs sliould lie kept as small as 
possible, since a ]iortion of tlie .‘iiaiidard 100 c.c. will have to lie 
jioiired ipto the cylinder in onlcr to matcli the eoloui>. ?»iippose 
l.hrit 0-2r> part of iiftrie nitmgen is thus shown J hen 40 c c. of t.he 
w'aler ar(? m^'wured into a larger beaker, evaporated bi a small 
bulk, rinsed into a small beaker and evapofat,cd l.o dryiriss, etc., as 
above; or 20 c.c. of the water maybe taken and compared with a 
standard made by using only 5 c.c. of tbe KNtk solution. (This 
inctbod i.' iiia])plical»le in the presence of lhioc.yanate.sl). 

Cliamot, Pratt and H«*«'Uield ] have receiitl> made a study of this 
method, and theii^resiilts may biiell^^ he siimniari/ed as follows: — 

A mo&ified phenol-sulphonic acid method. Prepfuation of 
reagents reijiiired. 

Phenol-distUphonic acid.-r Ibas’llve So gm. of pure white phenol 
in 150 C.C. of pure eonc.eiitral.ed snljiliuric m irl, add e.e. ^if fuming 
Riilpliuricaeifl (J 3 %S 03 ), stir well, and heat, for 2 hours at about 100"CJ. 

* If I.I|^* ser«»iid exjicriinciii is In Iw uiadeVln* same day, tliu Kriiiic standard, if 
roverptl wiili a hp».kcr, iran fuj iim-W :i|'alii. 

t See H. .Silvi 8t.cr, Journ. Sih- V.hfw. 191?., 31. O'*. 

I (;Acmtca2 AViPf, 19JI, 104 !• t-fC, rfjwv 
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Standard silver sulpUate.- tim. of silvoi- Milj.li.ife (froi* 

iJiLmh') 1o f||if lit IV. 

J (:.r.- ] V..C. of slaiJfJ.in! A^NOm (1 'fl £J1 m. |vr litre) 
oi(i!iv.‘ilt*ii! yrfiiii olilcnni;. 

Method of procedure. Kirst flotvrnliiK* the irkaliuit’;. riii* 
.iiif! nmii ni, aiifl tJio roioiir of Mio “aiiijMi- l^lioiiM 

l.lic I’ol iiir Ik* 1ii,l,'1i. (](*c"|<inzr wi|li “aliniiminiii creaiii ’’ • 

Rloa.‘'mv oM> "iicli a Noliime of tiu* \.^ilor ^100 c.c less) a'< will 
(■.onl.iin alioiit I par: nilrif * -oiro], per l(Ki,‘)0(i, f nrlv Irw 

rolorimch'i' iva iiiii:'' liaviuj^ ]»- .ii. 1‘oiiiifl most relifil)li\ A<M 
.suHicieiit N/rifi <ir N/oH ‘>’ilj-iiurif yriri l».nel\- to in'iiirali/ft t.lu* 
.ilKaliiiity, I lieu eiioni.'-'h stiiii'la’*! ihvr snlpliate soliitioii t.o jiri*- 
<*i]»ilal« all but. mu'Iii. of i1m- .‘liliinnc. ll«at to lu-ilioj.;, ailfl a 
litl.lt* aliimiiiiiin) cr*‘a).i. Iilt<'t, aiei wash with sriia'i amoiints of 
lioi wat^-r, I'aaporale the till rate.s-vri lirvue.ss. a'M "J e,.c. of tie* 
(lisnljilionir aei-i reaL'‘oiil. riihhiMvr with a jfla^s roil Ui eiisiirt* iiit.iMiate 
eonlaet. Slioahl tin n.si^ine is rompaet or \'itr<-‘oiis in a|i]w*ar:iiu'e 
from the |•r'^'ellel* of mm-ii maL'iMNinm or iron, place the evajiorator 
on the ua,f.*r hath for a few min'Miv. liiliile with waiei'ainl arid 
slowly KOII soiiit.ion (I ’l 1*J iiojanal) iJiit-il the niaxtiiinm colour is 
(levelopeil. 'ri-aiV-fer to a coloriniett r tilli rii^'j if iiecessaiy, 

and I'OMijiari' with a ]>otassiinii nitrate or trij»f>l;iHsiuni iiitroplienol 
disnlphonate .‘(.indanl. • * 

Slnnild nitrite.' In* pr<‘.si*nt in ft\c»*s.s f)f (il part of nitron.'- niuot.;tm 
]>cr lOtiJ'idO, a sli^dit orr«»rwill he introdnce.d. 'I’hey s’lo .hl, t.lierc- 
lore, he ivinoved hy heatmi^ llu- 'a.:ii[il«* ;f few* niomei'ls with a few 
drop."- of h\droijj(*n [iMr<i\i({e ffroe fioni nitrate*-) re]n'at«‘dl\ allied, 
orddiile po:as.''iiiio permanganate may hi •added in the^'old until 
a trace of jiMik appe/irs and a correction a|ip!i<- 1 to thr linal iiitratK* 
iiiiro;.^-n ivaflin/diie to the eonM-r.sion of the niirile.'' to loi rales. 
Dijvclr )ii.s for inakino ]»crmanenl .sln'iiidard.'-' ;p‘e <f|\(‘n. • 
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TAiii.KR uKi^tuitKD IN Watisu Anai.ynis — ctnUitixiM. 


IX. lisUnialion of SHrogen. ttf: Nil rates hif Sprotgd's Method Ijor UHiters 
conUiuumj mm. thin one jmrt of N in lOO.OOD). 


No. . ■ ".o. of 
yellovr ' ''i- 
tion (jiiii'il't*. 
the 8t.'inilsir(i 
JO'i c 0. 

Niiioircn 1 

% 

Pjllt^ JUT 

I'o.ool). 

us NA'iiateJi. 

<ilMlllS IKT 

1 

! N«i. of c.e. of 
j yi*llow Bolii- 
1 tioii eqiiiil 111 
tho Hinihiuril 
100 K.e. 

« 

Xilropeii 

Pails iier 
100,000. 
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Gmiiis ])tT« 

Kill 

]-0t) 

0-7h • 

.60 
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, Iir, 
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48 
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Ml 

(»*78 
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•2*J7 

1 -.62 

1 «r> 

1-18 
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4.6 

2 -22 

1 ,6.6 

Ml * 

1 -Jif 

0-.S8 

44 
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7s 
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o-oof 

12 
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1-(17 
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1 :','i 

0 02 

40 

2 -r.o 

1-;;* 

7r. 

1 *8:; 

0-!);« 

;{s • 
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1 -84 

74 

] '•).'> 

0 •!>:') 

26 
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1 -9.6 

VI ' 

1 -ao 

0-97 
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70 

r48 

1-00 
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. OS 

• 1 47 
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82 

8 -It 

2*19 

00 

1 •.'51 

1-06 

80 

8-83 

2-:58 

■ • 

I'.'.l , 1 

1 *(58 , 

28 

3 -.67 

S*.6() 

64 

1 

1 -oo, 

215 

8 '8.6 

2-70 

C-2 

1-61 

M:j 

26 

4 •()(> 

2 -SO 

; 60 

1-67 

1-17 

24 

4-17 

2-92 

1 .^.8 

1*72 

1-20 

22 

4'.6;6 

8-19 

! »;() 

1-78 

1-2.6 

20 

6-00 

3:60 

1 

1 *8-2 

•1-27 

18 

.6 •.6:6 

8 -so 

1 

1 -Sh 

1 -.JO 

16 

l;•2;6 

4 ‘US 

w> 

1 < 

1 '92 

1 •;;4 

1.6 

6-I57 

4 -or 


• • *■ 

X. TaJdc for the Conversion of J*orts per 100,fp00 into Oraiiv per 
(Jalloiky 


Tfirla iMT 
100, (KM). 

G ruins jkt 
g-illon. 

P.nts vn 
KHl.OiM). 

• 

(iiiiins per 
)*klloii. 

1 

Parts iMjr 
, 100,(K)0. 

Crains per 
galUni, 

! 

Pints per 
: 100,00(1. 

Grains jwr 
gallon. 

1 

• 

0-7 

9 • 

/I -8 

! 17 

iVO 

25 

«• 

17-6 

2 

1-4 , 

, 10 

7-0 

Ts 

12-6 

26 

18-2 

Pi 

21 

11 

7 ’7* 

19 

13-3 

27 

18-9 

4 

2-8 

12 

8-4 

20 

14-0 

28 

'J9-6 

5 

3 -.6 

18 

9 1 

21 ^ 

14-7 

29, 

20-3 

• 6 

4-2 

J4 

9 8 


1.6 -4 

30 

21 -O' 

7 

<•9 

15 

10;5 

2.8 

IGi 

31 

21*7 

8 

,6-C 

• 

16 

11-2 

2i4 

16-8 

32 

22-4 



PARTS PER 100,000 INTO GRAINS PER GA1J/)N 
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Tahlks IN Watkii Analy.rh. Tai;i,i-, X. conUvual. 


Ipnitn T"T 
juo,(nH). 

Grains jht 
( pillion. 

1 ; 

jl'arlfl iKii jOi-itinK itri 
. 100,000. KHlIon. 

1 . J_ 

1 

Parts i>m 
, UK), 000. 

1 

(irains pc-i 

Paris pci 

l< 10 , 000 . 

(iiKihs per 

.'tu 

23 i 

78 

54 *6 

! 

! 123 

86-1 

i) 168 

i]7*6 


.23-8 

79 

55*3 

i 

86-8 

, lli'.i 

1/8*3 


24 -5 

80 

56-0 

i2.i 

87 ’5 

! *170 

119*0 

30 

25 "2 

8 1 

56-;'' 

's 126 

88*2 

i 171 

119*7, 

3V 

25 -0 

82 

57 1 


88*9 

1 172 

1211*1 

liS 

2i‘)-6 

83 

.5.‘ I |l \28 

8!* *6 

1 17 :; 

J21 *1 

30 

2', -3 

81 

r.rt-v 

' i29 

9't*3 

i 171 

l*.’l *8 

40 

28 0 

* S.» 

59-5 

130 

91 0 

1 175 

l*P_'*5 

41 

2s*r 

86 

6i'*2 

131 

91-7 

I i 7l> 

1„.'.*2 

•12 

20 4 

87 


J32 

9*2*4 

1 17* 

]*’.’, *9 

43 

30 -1 

88 

61-6 

T‘13 

93-1 

! 178 

121*6 

44 

30 -8 

S9 

ii2 3 

134 

93. 8 

I no 

125*3 

4r* 

31-5 

90 

6::-*> 

135 

94 '5 

i 180 

126*0 

4G 

32 ‘2 

91 

63 7 

136 

95*2 

! I^l 

126*7 

47 

32 ‘0 

92 

61} 

137 

95*9 

I 1 ‘•2 * 

1*27*4 

48 

33-6 

93 * 

65-1 

138 

96*6 

IS3 

1*2^ 1 

4<J 

34*3 • 

94 

(. . 8 

139 , 

97*3 

. »i'n 

128*S 

5(1 

35 0 

95 

W 5 

14<» 

<♦8 0 

i 

129*5 

51 ' 

35-7 

96 

Oi *2 

• 141 

0^-; 

1 86 

. ^ 2 

52 

36 ‘4 

97 

67 -9 

:sl2 

1*!»'4 

187 

. ‘ /■!* 

53 

37 1 

98 

68 '♦* 

1 13 

liiO 1 

' >88 

131 -6 

54 

3j 'S 

01* 

69 ‘3 

in • 

10o*8 

• S.» 

- 19.2 *.3 

55 

38-5 

100 

7ii*(> 

145 

16! *5 

I'.Ki 

133*0 

50 

3!' 2 

101 

7*1 7 

1 16 

102-2 - 

191 

1.13*7 

57 

30-0 

102 

71-4 

117 

• 10*' 9 

1 02» 

19,1*4 

5S 

40*6 

1 02. 

72-1 

! 

103 6 

1 103 

13:.*] 

5.^ 

41-:: 

104 

72-8 

14'.. 

I()|’3 

i 191 

135*8 

GO 

42*0 

105 

73*5 

150 

1(*5*0 

lo:# 

136*5 

61 

42-7 

106 

74*2 

151 

10 :. *7 

196 

137*2 

62 

■13 -4 

l(j/ 

71*9 • 

152 

iMi'4 

• 'OT 

137 *9 

63 

• 41-1 

KiS 

7 5 '6 

1..3 

HI 7 1 

198 

1 *6 

64 

4r8 

109 

76*:^ 

151 

|!I7*8 

1 99 

] :i9 *3 

65 

45-5 

no 

77*0 

155 


•Jill) 

1411 0 

66 

46-2 

in 

77’7 

156 

10'. 1-2 

201 

no 7 

67 

46-9 

112 

78*4 

J.'7* 

](»9 9 

2H2 

HI *4 

6S 

47-6 

113 

%rl 

158 

liof? 

203 

1 1*2*1 

rfJO 

48-3 

IH 

79-8 

159 

1 1 1 •:*. 

•204 

H2*8 

70 

49-0 

115 

iV»’5 

160 

112*0 

205 

113 *5 

71 

49-7 

116 

81«2 

16? 

112*7 

, *206 

HI *2 

72 

50-4 

117 

81*9 

•162 

1.I31 

207 

141*9 

73* 

61-1 

118 

82*6 

163 

11 1-1 

208 

145*6 

74 

51-8 

119 

•83-3 

161 

11 1-8 

209 

146*3 

' 75 

52*5 

120 

84-0 

1 65 

115*5 

210 

i47*0 

76 

53 '2 

121 

84*7 

166 

116*2 

I 211. 

n7-7* 

77 

53-9 

122 

85*4 

167 

i 

116*9 

1 212 

1 • 

148*4 



i 


^4 TARTS PBR lOO.O(K) INTO OJiAINh IM5K GALLON. 


TaTILCS IlEQUrilED TN WaTKII 


' ' I 

|P.irts itRi- Griiiiiii pr! T irts i« r Gmiiit pi- 
I Jiiii.unij. I'iilliin. KHi (NIP {gallon. 

i 2io.. iijfi ir.rt] 

i 21-1 'S149 8 221 ISf.S 

! 21. ^ 1.^0-^ 22ri It: .. 

! 216 If)] -2 226 ! l.'s 2 

' ’217 1 5121 227 ir.-‘U 

218 1,52-15 228 I I.Mif’ 

219 I ir.f{-:! 222 160^'; 

i 22(1 I 1.54 •(» ' ■ lljl-0 

I 221 ; ir.i7 ; 231 161*7 

I 222 1.5.5 -4 j 222 ! 162-4 

i , • ' I . 


AjiALYsk^ TahIjI--: X. — cinitiumi. 


I’.irl . jier 

(0:iiii» per 

r.Tis jier 

• r (iii‘. per 

iiai.iKNi. 

;;.(Iloii. 

l(iP,(nio 

•’gallon 

2o3 

16;;-1 

. 213 

170-1 

234 

1(53 -8 

. 211 

17" 8 

23.5 

16-1 

. 21.> 

in-.» 

. 5=J36 1 

1 ! 'I;- 2 

210 

17-2-2 

237 1 

16.5-9 

i 217 

172 9 i 

23.S 1 

1 1 66 '6 

; -24.^ ■ 

r,:j-6 

239 1 

; 167-3 

' 24!) 

171-3 ' 

2 + 1 1 

I6S0^ 

250 ! 

175-0 

•24 ) 

J6K-7 

i 


... , 

Kill'd 

i 



i 


^'AI (JPLNTiON (IF THF. RKSri.T.« OF WaTI.I: AnA'V-I'.. 


« PHtiuiatwf *j Quantity of W.Uc'i Likni. Tu Grauif, pcrr^al Ion LM^'urilliniB. 

N aTiiN 03 (Criiiii), 2iV) t‘ c. • *r.r of SO ut S.T.I'. x TiM:! '■<•'1 

% 17..i ^ 

N lljt (oojijujr zinc) KNI r.c. KOUp^ of N 11;. , :»7’> j;.- N 2-7(»i' :i‘'(IP 

I „ (alunillliuiii) ; 5UC.C. ^ „ ^ll.d-Ki N ;( DPI 

! *• 

!0 ahsorlieiJ • 260 c.c U(A c K.>Mii..«io 

i ' ' r. . 

„ j ‘J.'lP o.c 4 If. » . 1 . 0 ‘.'S{ ' " y « 

ToLal milids • j2.50c..c^ j itimii:- , 2 .s(i VM17 


* Or tliUB. l.et r-=vol. of >0 ohtained fmni 250 c.c. of^lic w.-iL r v 
6 -- litMfjhl. of Rjif. 

w- (''iihioii ol aqueous vnpuur ut the oliHorvoit ti-mpurutnrc (bee 
Tul.fp I.). ^ 

Then N In Krains per gallon -=vx ■6'‘12.5(i, tpIvUO 

J6(<l-f(i03(J7 t) 

For loiTB. of ^ a for differenl. valiies ui f. see Table T1 

760(1+ 00-’I67 0 

Lop. 141) 214#I2S0. 

I S c.e. of Na.jS.jO 3 eorre.Hpoiidiiif lo 10 c.e. XaMn-jOi,. a 
= »i If # reiiuii'od by tJie water ufider exaniinatiun. 



THHKSIl'S SOLUTION OF hTAJii:ll 


95 


TuuTcbh’r Solution oi- \r,\iirii am> Dutkction m- \jiiiirKR. 

TliH'.sli istal.cs tV'it, tried iimiiorous fermiilje inr f larch 

soliitioiiy, lie finds that the. only one tliaf can he rcdii'd on is the 
iollowiij^r ; - 

Stareli , 4_i.uii'*., 

Zin- ( liloiide riO 

Waler . I kin.. 

lijSHolve the /inr ililunde in aimni 1 •lu c.c. of vnl*i, ami filter. 
Mi\ the slarch with a lew e.e,. cfV^hj waler int<<aihin ]»a-ie, amJ* 
]»onr int'i the hoilin^' .M.lnliim of zlne •Jiloriile with euiiHlanl 
J)iIuto to a ill re Allow i-n- flo!rui.'Ht\ii,j!:* r to .M-tlle, and liliei ihe 
su|ierna!aut Iluid tluuiieh .. -iiial! j. ‘i_\ -i»:i_ii. 

l)ei(rtnm,t‘J Xtinlfy - To ho « .r. of th*' w aU-r f]»revi()iKl\ aerated hy 
well shakiiio) add J i.r. each of oilnlo JiCl ^1 oi (I). jioti 'iiini joflale 
solution (1(1 jier ••eiit.), ami the .il>o\e slcireh solnnoii ami bti'i. If iio 
hlue colour thoeloj)- ju two imnnieN niliile.- may he (•(iiisiitered to 
he ahsent. AN’ith Od parj of nilioiiN niiro/en in lO'MiO!' a dark 
hide foloiir is jirodm-ed in''iantl\, w'oh |iari ju r lii((,(n»i tiie 
eohuir aiii'ear.- in a few seconds, and with O'ol |,e,r JiiOoon 'n ,d»oiit 
thirl\ seconds.'''^ 


KxAAII’I.K OF Till'. 1>K.TKU.\IINAT10N >1 Un’-s li'. t’UU.M’s M I 'l >I>, 

0T» orain of a siihsUime eoniaii.niL niiyaN o) .-.oil i {nii^d liy 
Oniiii’s nielhod ^^ive KMJ c.e.. ol NO measure* i al 0. and Vil7 nim. 
Bar. To llmi ihe percenla^e'- of nitrogen .imi of^odiiim iiilftite. 
jireseiit. * ’* 

llai. 7"o mm. 

TeiViun ol aijiieouf vajioiir al '* mm. hy Taide, I. 

ft 

ITessiire on the dry gus 7:ih mm. 

NO co.ntains half ih? volume of nitrogen. 

WeiKtil of nil,r,«.-n ^ f/. 

log. (J'8 -u 

7:f5» iSG27o 

lo^. fraction Im 'Fahlell. 

i{-8U!>0.*5 (i inj79;JG gram 

Nitrogmi in M'h gram 

. -UOTOifG X ‘d(X» *59% nitrogen 

and hy logs. Vfty nitrogen - sodinin iiilrate. 

•' I'rrHii Hr ThrL'.'>li'B The Examintitinn of irofcr and llfflir Svtndn-s, Sectuid 
uditlou, nn;{. p. 
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WATER AND SKWAdK ANALYSES. 


Water and Sewacje Rxamii'.atton TIebdt.ts. 

(I'riti.'-li AssMM.i.itidii Ri^poTt, 

T1k‘ C oinniittct^ l>y llu* Brilisli A«s(»(*i!itiou to deviso ;i 

■ viifiinn of vi‘ 4 *.or*liii^ tfii* ivsnlt.s of llu- (ibcinitMl hikI 

liiio. ,*iolot^cul exjimiiial.ion of \vaU*r uiid sf\v;iy(; ivpoiUid as 
fnllow^>— ^ 

fl IS tliat rrsi^lts of analysis should lie expivsspd #111 

jiarlit fur UKyitKi, (.‘xrojit in tli*' cyse. of (Ih^hKi'cI ffasc.^ wlit-n these 
Vhoulfl )«• stall'd as e.<-. of osj4 at D*' () :iiid T(»(i inin. in 1 lil.n- 
of water. Tliis nn'tlio«! of n/ordiiuf residls is in accordant with 
that suo|^('s1ed h_\ llu* ( onmii/ii- a]ijioniLd in lsS7 t/i ^•^)nf^•^ with 
the (loiiiinitlee of the Aniriiean Assoeiation foji the advanei'ineiit 
of scii'iice, willi a view !«* forming a nnifonn sysi.em of rec-ording 
the results of water aiudx Ms. 

It is sng'.:e't<*d that ir. fh^ e;isp of all nitrogen eoni[ioiind.i the 
results he e.\pre.S''f*l a^- piii.- of nitr»>gen p(*r I00,0(i0. ineluding the 
aninionia expelled on (loihug with alk.'diix* perinaiigan.'iti-, whieh 
should ,he termed ulUamhtnd nilnuftn. The nilrogm will therelore 
he returned as ; 

(1) Amin'^iiiacid nitiogeii from free and’ sixline lynnionia. 

(2) Nitrons nitrogen fioni lulntes. 

♦^1) Nitric nitrop-n from nitrates 

(J) Organic lutDigeii (eii||ier hy Kjeldahl or l\v eomhiislion, hut 
the proc^'as used shoiihl h<5 stated). 

(5) .Mhiiminoid nitro;.r«.n. 

The hital nitrogen of all kinds will he the sum of the Hrst four 
defenii illations 

The f.onmiithui areVf opinion that the |H-n*i‘ii1agt‘ of nitrogen 
oxidized— that is, the rath» of (2) and (:i) to (J) and (I) gives 
sometimes a nsi*fnl measure of tlie stage of jniriiieatioif »>f a 
]»articiilar sample.* 'riie jmritieatiou eHerleri hy a will he 

]iieasnred«hy,tlu! ainoniit of oxidjzed nii.rogeii as eoinjiariHl with the 
total amouiil of nitrogen existing in the enide .-iowage. , 

in raw .sewage aiul in effluent^ containing susjieiide.d mat.ter, it 
is also desirable U) di*.termine how' mncli of the organic nitrogen is 
present in the sus^KMided matter. 

In mm.fil i lui^ the (’••nynitU'.e suggest that t,he hottlcB should he 
filled marly con»pleU'l> with the lipiid, only a small air-hubhle 
being alkiw^ed U> remain in Uie neck of the bottle. Tlic tijne at 
which a >iamplc is dfawji,as well as t.lie tiipe at which its analysis 
is begun, sli^^iild he. n<ited. AA eflliieut should he drawn W 
corres|)ond as nearly as po!^if>le with the original sew’age, and both 
it and the sewage shoiihl he faken in quantities pro]>')rtioiiJl to tlie 
rale, of flow when tliat varies {e..g. in the e,m[»tying of » lilter-bed). 

Tn oijfer to avoid the multiplicatimi of analyses, the atUmdani 
at a sewage '^orks (or any otlier ptu'soii wlio draws the samples) 
might# he provided with sets of twelve or twenty-four stoppered' 



Wa’IKH ANr» .SKWA(JB ANAIjVf^KH. 


quarrcr-AViiJc.lii^slei lioIXJcs) om* ^)f \diirli sliould Ik; lilli-d ''\(‘rv 
licflir or cvtiry ami <>n Uit- of r-ai li IkiUIo llic ratr of 

How al l.lic l.inu' duHild lie \\ti((*‘u. Wli'jii llir liottlfs roacli Mu* 
lalioraUivv, qiiaiUilieH would lu lakeii from ea< li jirojioriional to 
these rates of flow an;] nii\e.d )iy whn li nic.'Uj,-' a fair , 

averaor .‘samjih- for tlie tweid\-fonr Incurs wotild 1) ■ olit n^efl. 

Tile (Joiiimillee were iinalili* to ‘aioi^esl. a inetlnj^l o, le irtin^ 
liacterial n‘sults. imdmliiij: iueiiliritor tests, that would lie lilody to 
he. {feeejitfd'le to all \vork« is. 

T 1 h‘ doMiniitlee roM‘?i.sii*i! of 'Pr^fes^or \V. Kanisa_A (chainMUii), Si'; 
W. ( ’l■ool•:l-, Frof'-s^ni*.- I’. (Howci, r.K Kranklami, and Jt. !Io\cc, 
and iJr [tidcal (seeretary). 


SiANriAiti's fot; Skwaof KnniiruNTK. 

[ii 1HS)8 a lioval < ’ottiniiH-ioii wa.s a|-]ioint**d lo in'june .iml rojinii 
what ineihods ol ln-.-iiino and tlis|,u.iin.:: of sewage fKiclinliii!.; :ii'\ 
liijiiid from an\ fa<ior\ o.* mannfaeiiinno |>ro^.ess)m,^ jirojierlv he 
adojited. lletwfud lilni! and Ihlfl eijlit ih-j>orLs 0.011.(1 and 

the Kiii’i] Ivejiorf*" in Ifllh. Tiie |inm'.)ial eon ions linalli arrived 
at were h?jelly as follow^ : - • ^ 

^’lie nuisanci' |)io(lMeniir j»ou«'rof ahoimal sewiiL'e or elilneiil is 
|iro]iorl.iunal to it', power ol deo.\yjeiiatino Die walei •<!' tl.q^tream 
into which it is dis( liar}.'ed. * 

The dissolved o\\ot.n aiisorptioii t.<‘.st ]»rovi(le“- ^le iiiohI tifist 
wortliv chemical index ol the actual state of stream and iiiionld In: 
adopted for jmrpo>es (*f a standard. 

A nver of a\erao(‘ pnnly shows an ahsorption of O’li part per 
loo, Olio of (IksoUed owi^cn in a tiavs al ijie lempe^atnre of 

’ ‘ ' • • 

For administrative r^vison.^ a ti?«‘d ireiieral .standard should he 
a]ij)1ied to *the ellliieiit alone, and sh mid he relaxed or made more 
Btriiioentas local c inn instances peTmitted or recpiir^d. Tins general 
or normal standard for ellliienls m thus deliued . 

An olllueiiL in order to eonqil; witti the oenerul standard must not 
•xmlain as discharged more th^in 3 parts jier ItnyiOti rd suspended 
inatteij and with it-s suspended matters inclnded miisl not yike up at 
115" F.T18-.’i 'C.)moie tlian il parts per l0i^0i»0l>f <lissolved oxygen in 
5 days. 

• Itoyal (.j^ninnssiou on Sewngi: Iiw|M«>ftl. Finul Iteiiort, I'Vli. 11, 1JH6 iCd. 7821], 



yjf DI8S0LV7I1> OXYOKN IN 1)ISTII.I.EI» WATBU. 

TaiU-K tiTVJN’f: IHK AivKUISTS <»K UlsSOI//KI> UXYCl.N IN 1 » 1 STI I.LICii 
Watkk at Vakioi/s THMriciiAmiK." (UailiTGO 111111.).“ 


1 TeinperHlurf 

ON>Keii 

(1 Mirth jicr 
KMi.mul). 

'I'niijMTatiiil- 

Oxyueii 
(] Mirth ]i(T 

Ti‘m]M'raLiirc 

1 “C. 

(imrts jier 
lOil.iMiO). 

' 0 


r" 

1-09 

! 21 

0-Sg 

1 

1 -.‘in 

12 , ' 

TO 7 

' 22 

0-S7 

2 


4 

T04 


O-Kf) 

3 

1-32 

14 

1-02 

• 24 

0-81 

4 • 

1-28 


]-0() 

‘>r, 

l! 

0*82 

fi 

' 1 -24 

1 1(5 ! 

o-os 

1 : 

; 2(1 

(l-Sl 


; 1-22 ! 

i 17 

O'Jm; 

! 

0-80 

7 I 

ru> j 

< ] 

18 

O’or 

i 

0\S(i 

.... « i 

M7 ; 

10 j 

1 0-92 

29 

0 79 

<1 1 

114 

1 * 1 

1 so 

1 

0-90 1 

i «u 1 

i 0’78 

lu' ! 

Ml 

1 

; • 


i j 

1 

1 


♦ (':il(‘iilf.t4!(l from JNwroc* ;hh 1 Tiiiiifb i7V«/ik. Soc., HWili. idiil) for 

tcniticMtiii-fH friiTii jV-fM)' (\ The \ahii-b kiwii tur ir-4' ;iii- baHi-d on tleluriiiiim. 
tions \\ iiiklt-r’E proceEx. 




lOQ TAttljES^ poll BRKR ANALYSIS. 


Si \ll MtliV TaIU.K J’OI: DrrKKMlNINC TH>- OiiIP.INM, fiKAVIl’Y OK 
AV'Oi’I.s OK Ill-.KK LY TllK Djsl'ILLAilON l^ior i'hS.* * 


hpirit 

Iifi'roi-K p 

Di jrrees y 

Mpiiit 

T>i‘!;reeB i 

Spirit 

■ I 

9,’KH'r.s ( 

oroiiirinal'' ^I'lnt 

of o*-i<'iimi r 

Ilf Ori;;iii:k1 

(if original , 

•> ,ihc:i' 

Speevtic i 

• SiM-i till- 1 Lidicii- 

h)it rilu- 

liidieu - 1 

Siu'cilii 1 

ti.' 

Giavitv 1 


ilUII { 


tiori 1 

GriiMty 1 



■ % 

- - ' -!' 

-1 

_ 

.. . — 

. . j 


■Of (^/ ; 1 4 « 

17-71. (</• i 

8*2 

36*68 V, I', 

1*2*3 

66*38 (A*) j 

■1 

! 

8*.*} 

37 04 ) 

12*4 

6D*S9ijf:) ' 

* "2 

4 -3 

1p*66(//47 

8 4 

37 *M 1./1 

1 *2 j. 

67*40(^; i 

'll 

T27 fo 1 1 1'4 

19*12 yi \; 

8*;. 

37*97 (f) 

12 6 

67*91 1/; ; 

•1 

170 1^0 1 4-f. 

111 l-llii 1 

8 (*i 

:>8*44 (/) 

12*7 

68 12 7.1 1 

u 

2-12 (./)'• 4.; 

20-o;*.Vi 

S'T 

38*90 {/'J 

12*8 

.68*93 7-) 1 

•0 

2T.fif/0i, 17 
2'97 (ff) 1' 1‘8 

20*4 Mr/) j' 

8*8 

39*37 (/•- 

12*9 

69 417.) i 

"7 

20*94 (0 j' 

S*9 

39*83 (. ; 

13*0 

fi9*96l/.) 1 

■s 

RMOlftij 4 ‘9 


<1*0 

40*30 ( / ) 

13*1 

60-46 7.-) ! 


3-82 (»/■ r.-o 

2l*8f.V’‘ i 

9 1 

•i()*77f/ , 

13*2 

60*9; 7.) ' 

1-0 

4-2;. [h, 1 :.•! 

22*30 {,{) ■ 

9*2 

•ll**M 

1 3*3 

i:j*l.‘^7.*i , 

11 

•ir.7 .V‘J 

2*2*76 ) ; 

9*3 

.11-71 (./) 

13*4 

01*99 (/.I I 

T2 

,r.'I 0 (i.!' b-3 

23*21 (i/ 

9 1 

42*18 (f. . 

13*6 

02*61 (/} 1 

!•;{ 

.^|•.^2u^)■ f)'4 

2:i r.i 1 

9*r» 

1*2*66 0)' 

13*6 

63*0! (t) ; 

1-4 

•.•y;> (/» ! f.T» 

21120/'- ■ 

U 6 

‘:3'r2(/’ , 

13*7 

63*62 (/.) ! 

• l-f. 

0'37t'Oi 

6 80(/,j' f>7 

f.8(r! 1 

9 7 

43’69./}* 

13*8 

til *03 7) 1 

ir. 

*2,V03'y, 

9*s 

44*09 [J ; 

1.1*9 

61*64 (/. , 


7-22 («) *0-''’ 

2:Vl9(#i ! 

9*9 

irr.3i)) 

14*0 

O 10(70 1 

1 s 

7'i'»> 70 fi'O 

•2f.*lb* (./J : 

10*0 

46*00 - / 

1 1*1 

66*6*2 (/) ' 

1 : 

; 8*1)7 'a)! •'••u ' 

‘26*40 0 . 1 

JO'l 

46* i8 ‘ ' 

M'2 ■ 

66 1 1 (/. ; 

2-0 1 

I'hT.Ol/.); 6*1 i 

•*’<» •''0 ’ ‘ i j 

30*2 

•16*97 7. ■ . 

' 14*3 

66*66 (/) ; 

V* 

8 0 1 in ' *;*2 : 

•.7*32 (rl 

lo-:{ 

46*161.,/) 

14*1 

67 18(7) 1 


y:>s (e« , (j'.J 1 

: 27*7.‘^(- . ' 

10*1 

, 40*91 7,) 

; 14*6 

o;*:o(/) 1 

2-5 ' 

'J *82 {(•) 1 til 1 
10-26 (c) i; 6*f. 

[ 2S-24 in 

10*6 

' 1'742(.,'. 

i 14*6 

68*‘J*2(/) ' 

•J-4 

■ 28*70(^1 ' 

10 8 , 

1 47*91 I/O 

1 14*7 1 

68 74 (7) 1 

2-f) 

, 1 0*70 (c) i 6*11 

29‘i6(<') ' 

107 

48*39.;/) 

i 1 l-s ! 

H9;'16(/) 1 

2-ri 

li*14 (c*) !j 7 

29*62(^1 . 

10*8 

1 48 88 {),) ' 

11*9 »' 

69*7.8(7) j 

2'7 

l2*02 u:) 0*0 

1 *2*46(0 II 7-0 
l2*H0(c)h 7*1 
i:!*34(,*)r 7*2 

30-08 -'f 1' 

10*9 

19*36 ((/) , 

16*0 

70*30 (7) i 

2-S 

3()*i.4 'C!*i 

110 

19;S6(/,); 

16*1 

; 0*83 (■/// ) 1 

‘j-y 

31*o0(.v ' 

11 1 

60^36 (n 1 

I6*‘2t 

71*36 (in 1 1 

a-o 

31*46(0 !• 

11*2 

6')*.'^:i(/) ; 

1.6*3 

71*89 (-///)! 

a-j 

31*93 (/) i 

11*3 

firaf)!/) : 

■ 16*4 

72-.12 (»») 1 

a-j 

l:{'78{f;^ j 7 n; 

32*39 (.*) 

11*1 

51*«6(?) 

■ 16*6 

7*2*95 IM) 1 

a-;j 

14*22(01 7’4 

^{•2*86 (/) ;■ 

1 1 *:» 

r . 2*:;6 (7) ■ 

■ 16*1*1 

73*48 (m)! 

31 

M *(; 6(0 * 7 * r - 

33-3210 , 

14*6 

62*86 (<■) 1 

. 16*7 

74 01 (7/0 

3& 

If 10(0 7*fi 

33*79 (/J 

11*7 

63*36 ( /I ! 

' 16*8 

74*64 (7/0 

3-6 

lfi*f»4(0 7-? 

3/2.'-. (r) 

IT8 ! 

6::;86(/) 

, 1.6*9 

7C>’07 (771) 

37 

3'S 

li*-y.s^-) 7 -8 

16-42^0 1 7'y 

3472 (/) i 

3rrl!^(0 i 
39*06 (/) 

•11*9 

12-0 

64*36 (7) 
64*86 (7) 

10*0 

7 r »‘00 (mj 

3-9 

16*S6fO! 8-0 

12*1 

66*36 (/■) 


• 

4-0 

17-30(0 j 8*1 

36*11(0 1 

12*2 

•- 

66*87 (^■) 

• 



* This tJihle, dated November i:*, iai4, in the new table iiieorponited hi tin; 

finance I Act, iai<l, and rujilacua the old ullieiul tablca by Graham, Uofinaiiii, aai 
Bedwura that have beeq iu une liiicr J8S0. 
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1 • 

■ 03 . 

1 ■oi j -1 

-1 

: 3 . I -04 

1 

(a) 

■04 

' -OS i -111 : -17 

{In 

■04 

■ 0 £i 1 -1 

i : -17 

(0 

•04 

0 !) -1 

1 ’ -IS 


■Oil 

o<t •» 

1 , -l^* 

('") 

•or. 

■00 1 

i 

(/) 

■OL 

1 

• 01 ' -1 

j 

» . ■ < h 

['f) ' 

! O.r, 

10 : 

t ■ IS 

(/d 

! 

■10 1 

■.' 1 ! 

(0 

' -Of. 

10 1 


{k) 

■or. 

•10 -i; 

:* -no 

in j 

■o.'-i 

•10 1 10 . ■ j| 

M 1 

•05 

•11 10 i -JI 

in) 1 

•00 

•]] -i; 
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'Flu- (tf i/riivily nfTf.-jx.iKluij in sjMrii •. 

uf(>’<il *0}> ;irf II m iliL- . •ill, 1' ■ jii»n\«-, 

A’f. Sj.iri} iTi(li(i;iMoTi, (M7 Kinrij lilt* i.'iiiln j \ .... ,,f 

orij'injil «:r:i\ily, .au.l SiiM*c tin: !•> IcILmwI iliuTim.- m 

tlie siih-iiiliM- .>iinw.s{,h;il u*07- <’ :i:‘ .|.•nlc. . hjtinl ii»!ica 

tiiMi — 2s"J4 I - iliS-fiG nf ^ 

lilt’ talili* {^ivi'ii nii hKi. A\]ncii li;is iln; inm* i>f law, .‘Mi]ii*r- 
swlns i<lin liiliUs fnrmcrly ukhI, jumI ii> due to Sir K-i\\;iiii 'rimriic 
Jiiul Dr 1!. 'I\ I’.rowii w<irlciiiir iii ro-diu-rilinn. ^ Tnir mdical mus ol' 
ori|,'in:il j:fivi\ity may be e.\]K*rU*(l froni it.- use* iinli\iilnal l>:’i‘A\er\ 
data ill the liejmi'J' f* sujjgcstiun* tlui il w’ll jimr/ nlV-n iiuder- 
cslaiiifile, iJliaii ()\rri*4niia1«' orijdiial L'ravilv, tin- cxIriMiu- ermr 
should be I'm- Ihe of ilh- rhari/e du( v lliv Kimiiice 

Act of l‘M4 duvets lhat. a dedu'-liou .4 ‘rT7 ' slialJ be, allowed iu 
i 3 very ease from orinjnal gravity del.er?»' mat ions. 

The authorities abnve niei||ioT!e<} slate* that ji^’e-sl, ^\orts eonlaiii 
nraeja<-ally no aeetie or (Wher volatile aeid, and tliat. Ihe ammiul jim- 
liiee* diiriiii; fcrmenbition jukI slorfi«,v is iiei.'Ji^Mbiy small so hiUi^ as 
Jie beer remains soufld. Meow* tlie di^termiriatioii «ti aiidilv ma\ 
he omitted with «ll aound beers. ?n those ea^ia ^e.u. sinnii^ alt's 
whieli 1/live beemiie iiiarkedlv arid) where the innvi'lion for aeidit\ 

H iieeessarYj tlie followiiiy: tahle will be i\Miuiivd : — 


Tilt* le|.|,criiip nml siih tsililo uii' Milditanis l»y ttie iiuUior. 
t Set* ,/o7fr;i. hist. /In'inini. WH, 20, r>65»-71.i. 
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ORUlINATi miAVlTY OF BERR. 


TaI’.LE for AS(M5RTAINlVft TTIK Vm.HK OK ■niF.^^\<T;rH: AOIl). 

D‘nrcrt. nf SjurV hnlieirdioi." 


Exi'i'SK iMT rnit 
ol Aci-tii Arid 

*0(1 

■01 

i 

•02 ; 

•03 

•04 

■05 

•00 

■07 

•OS 

•09 

• till' lirrr.i' 






_ ■ 






% 

..A 

•OL' 

•01 , 

•00 

•07 

•OS 
•21 : 

•09 

•n 

•12 

•13 

' -J 

•M 

•ir. 

•17 

•18 

•19 


•23 

•24 

•2G 

•‘2 

^•27 

•* 2 .s 

•ys^i 

•31 

•32 

•33 

•3-1 

•35 

■37 

•'18 

. -.‘J 

•;{!» 

•10 

•42' 

•43 

* *41, 

••n; , 

•17 

•48 

•49 

■r.i 

■4 

•fcj 

5:} 

•r.r. ■ 

•.r.i; 

‘fi? : 

•all ! 

•r.o 

•r»i 

■G2 

■G4 


; •li.’i 


1 ; 

Im 

•70 ' 

■71 ! 

•7-2 

1 -73 

1 ■7r. 

•70 

•() 

•77 

•7s 

! -hO ! 

••81 

•S-2 ! 

•84 1 

•8.^» 

■SG 

i ‘S' 

■89 

7 

1 -oo 

•to 

; -93: 

•94 

•9:. 

•97 , 

•98 

•99 

MO 

1-02 

•a 

1 1 -0:5 
i i-]fi 

TOl 

1 -Of* . 1 -07 

1 -08 

TOti 

1-10 

l-ll 1 1-13 

M4 

•9 . 

116 

1-18 ■ 

119 

1 -‘.n 

l-‘22 

1 -23 

1 ->:> 

1 -26 

j 1 '28 

1-0 

1-29 

i-:n 1 

1-33 - 

T-3ri 

1 -W ; 

1 *37 ; 1 -38 

1-40 

HI 

1 1-42 


TIio (l«‘tc*TiMiualiim of ariOity is bosl iViadi* l)y ilisl illaLion iu 21 
cuiToiit. uf fltijiui 2in<l tilnitiojj of Um‘ (listillalo,. Abiiv roji wiiieiilly, 
Imi HoMiewliat loss 2iaM; rat rl>, the vt»lalilo,acul, riilcol.ite-i as .■icclic, 
a< id, is (IfLtM'iniiicil by llui los.^ of aciflity of 21 saMijili* of Ui« bi!«‘r 
(fiO <;.c.) iifUM- ovjijxURliou'o* (lrYiu“-'s over ;in st.t*.'iiM-]>alh. 

“sjMiMt. iii'hcation” conyspoiHliiij^ to 11 ie 2in‘ti<‘ 21 id thus 
(lotrniiinod is added Dait found bycilluM' tlie dishllsiliun or tbr 
ov;2j2o:’iition uroct-ss and tlio ori;;iii2il gravity c;d2*ul2iU*d iis alniady 
dfscrirud. When the jiBuporlion of volatile ai'iil is vt‘ry high, it 
iilltM-ts i.hc density of l!ic distillate ami so prcvenls the ai-cuiate 
determination if. ihe s|yrit indication. In this case tlic distillate 
slioiild bti neutralised with sodium hydroxide solution and re- 
distilled. 

Xolii.- The old ollicial metlmd (1880) of deUTiiiining acidity by 
direct titration and* subtraction of O’l ]»er cent, from tlie iicidily 
,so found it iv^t considered s;itisi'iictorv. ((jirah 2 im, [iofmaiiri, ami 
Redwood stMteiJ tlifit fre.di worts may coiitaifi O’l ]>er ceiU. of acetic 
acid and that all acidity in excess ef this iimoiiiit may be regarded as 
acetic ai*id derived from the alcohol of the lurr.) 

Ejinu't— hy dividing “extract gravity” less ](100 by 4’0 we 
obtain the xveighL in graius of diy extr.u t in 100 c.c.. of the beer. 

JHi'niiiiinfviit ofOr'njinal Cramty b^\ht(o{lirifU) DisEdUdlon Erovm. 
— AVorts rfi* iiiiiinished beera eoiitaininga sediment of yiMst, etc, are 
rciiuired to be liltered bebm** analyisis. t 

A samiile oHu-er is liist fr(;<*d from most of its dissolved carlxxi 
dioxide either by^ pouring it liachwfini liiid forwani from < 2 pe vessel 
to another or liy means of a niefdnviical whisk or stirrer. Its 
temjicraliirc is I lien adjusted to (Wr K. and 100 c.c.' (7?> c.c. , will 
*sullice) iivasuiyd out and iraiisferred tda «lislilli;ig ilask, the measur- 
ing ilask Itiung rinseil out with alsiiit aO c.c. of water ami the rinsing^ 
lidded U tlie main (Quantity, which is then distilled. The di.stillaLc 
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is received in tlu* origiiiHlly used, .iIkmiI. four-fil’Llis 

of*llje v( till rue collected. Its teiuponitnro is then <'UTe- 

fully adjusted to GO F. and nude np ilie mark wiLli water also at 
GO'. Tire sp. gr. is tliun tikeu with a 50 e.c. hoi tie and the result 
snhl rai'fi'd from 1000. 'Hus ;,"iveH tlie “.sjiirit indication,” and tire 
corresponding^ nuinher of “degrees of grawtr lost” i.s ftyind fro-., 
the table on p. 100. The residue in t*lie di.stilliiig flask r rime! into 
another 1 1 10 e..e. for 75 e.c.) Il.i.-<k, cooled, the temp.4-al uiv adjusted 
to GO' F., made iij) t(> the mark, and t^* sp. gi-. deterjiniued. This 
is the ‘‘ residue gravity ” <ir “e-Tti*#,et gra^ ify,” 'rie- ongmal gravity 
i.s ohlaiiied hy adding lire “fiegrees*oi' gravily lost’’ to tin* “resirlitt: 
gravity.” ' ||^ 

Ex. S[». gr. of spirit dist dial. \i GO’/GO F. . . O'M’IO 

„ „ rie aholioli7* I h- ei . . 1011*04 

(“ reM«lue gia\ ily ’■) 

S|ririt indicalitm 1(M>0- OOt’lo i.'i-OO 
5’yi) spirit iiidic.-itioii - “degree.*: of gravity lost*' 

“ lie.'- j due gravity” 1014*04 

original grrtvity * 


DeMinitintinH of ifn\jini>J (irnnfij hy ih* Ernporahou — Ih 

this im *.ljod the amount of alcohol in a heer i.- ■l(‘lermiiii*d fiMui the 
ditrerenee hetween the sp. gr\ «if tfie original Ifeer, free.'l its 

dissolved carlioji dio.\i(le, and the sp. gr. of the ivsidne afistr di'iviiig 
olftlie alcohol ami making n]i to the original volniiii’, ho^lvdefer- 
minalirms heiiig made at Go F. HK> e.e. (or 75 c.c.’ifU’e evaporated 
by gentle boiling in a beaker or ha.*-!!! until the VLvULiiie is rcdncM to 
hetween oiii'-half and one third, care beiiig^ taken that iicnie rif tlie 
.solid matter is charred during the )»roce.-'.s. 'I’he cooled re.sidne is 
traii.slrt-red hack to llie mea'iinng tlask, tin* heakeror liasiri thorouglily 
rinsed into it, the te.mpe rati ire adjusted to G(t''»and mad^ up to the 
mark. The liipiid is- then well noxed and its .'<]». gr. t^ki^^i. Ifesnlts 
are calcnlati-d as .‘^howrtin tlie example given below. 

It ha^ been proved experim^'iilally that the spirit indication 
obtained as .ihove is tr IG’ le.s.s than that determi*ed lo distillation, 
the fliHereiice being veiy constant in anioiint and apparently imie- 
Jieiident of the ai'hial original gravitie*- of, the heei’s. Hence, hy an 
addili«)n of O’lG’ to tlui .-pinl indication found, •the table on p. 100 
uiay^e n.sed fm* the Fvaj»orat.i«»]i Proee.ss also. 

• 

Ex. Sp.gr. (tf origl^ial heer.*^ Go’ F./W) F. 

„ eva[>(ir:it.ed „ * ,, 

(“ resid.ne gravity ”) 


1008-G4 

1014-74 

G-IO 
+ -IG 

G-2G 


S[n'rit indication 
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FOR HAIjT IN BRICR. 

From till' sbiiutory Uihle O SO sjurit iiKl/c.ilion 

_ 27 -.‘i-J 4- '2^ -- 27 ‘(Ui ‘‘ clegriii;.*? of }(vtiv i t.v F iaI ” 

“rcBJtlue i^ravity’ - 1014 74 

IO!2-?il ori{;iual {^M-avity. 


Taiilk rt)ii Salt ix IIki.k. 


Suit iv Oraint jh'r {‘<4'rr!tf}0,intn>f to c.e.. oj 1 )fvinor,.ml 

2;') f C. (if /ire^ /* /w 


.”AeNO» 

(Jranis N:d*l 

[HT ^illlnn. 

c.c.^ a/nO..' 

lU I 

Oruiiit- Nid'l ' 
per (r-db'ii. 

c-.f’AxNO, 

NaCl 

per {fiinnlt. 




_ 1 





01 , 



1-64 

2*2 

30*04 : 

4*2 

G8 *80 

0-2 

O'.*} 

3*28 

4*91 . 

2 *!f 

2*1 

37 *07 1 
39 *31 ' 

4*3 

4*1 

70*43 

7*2*07 

0'4 


2*5 

40 -Oil I 

4*5 

72' *71 

0’5 

0-G ’ 

8*19 S 
9*SIJ ' 

2*G 

u*7 

4*J*59 i, 
41*23 1 

4*0 

4 7 

75*35 

70*99 

0-7 

11*17 

2*8 

45*80, 

4*8 

78 02 

0‘8 

, 13-10 

2*9 

47*50 

4*9 

80*20 

0-9 

11*74 

* 3*n 

49*14 

5*0 

81 *90 

*.T0 

]l)*3S , 

;;*i , 

50*78 

5*1 

1 ,'-3*54 

1-1 

18-0*' ! 

3*j: ■ 
3*3 

5*2*42 1 

.5*2 

; ‘8:»'i8 

1-2 ' 

19*()6 • 

5J *1)5 

5*3 

1 80 -SI 


21 **29 

3*4 

55*09 j 

1 5*4 

! 8S*15 

1-4 

22*93 

•” 3*5 

57 *3'; 

r, 

1 90*09 

f 1 -f) 

24 -n? , 

3*0 

58*97 

' 5-0 

i 91 73 

1 '0 ^ 

‘2G-21 

• 3 7 

00*01 

5*7 

93 *37 

1-7 

27*85 

3*8 

02 24 1 

5 8 

95*00 

1-8 

29 *4 S 

3*9 

03 *8 S ' 

5*9 

90-01 

9^28 

1-9 , 

31 *12 

4*0 

05*5*2 : 

0*0 

2-0 

H2*7fi* 

4*1 

G7*10 1 

G*J 

' 99*92 

2-1 < 

• 34 ■4(» 


1 




' — - • — - 

Ao/r. Tlie aliove liil>li‘ is iiHcfnl in mvinv tin- amwimt nf that may lii‘ 

lioii) tin* riyiiliiiiiMl cJiloriiif foiinil. 'J i* oliUiiii the actiiul iiliuniMlnl sixliuiii 
tfhliiridft, lh«‘ .Mxlinm jin-M iit niiiht also be ilctenuined. 

< 1 o.c.^U-0U&8&gm. AaCl. 
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IilirMJ’V M'*l)TI'’IC\TiON 0| TmuIJIK/s 
r* funniil.i I'W iii iinvil) .‘ili-nli'il in l>i‘(‘r;ni(l 

vviiu' I’roni I, lie hji. ii\ mi‘ iIh .'in i uf lln- l)iiiK;il 

sainplf iiijuir ijj» In tlic ' ’.ilrii ;il ilii* winif hit is 

.‘^|i iZi <*l ! liDiW I .i\v;n ^ 

' ' * Sh 

when* S «ii nri'.'inal liipil'i 

S/>— ,, <»r “fVtr.K : 

iJluTit li.’is shown'^ lli.il {I more cori*!c,t. rc.-^iill is oI.i.i'iiimI liy usini; 
llie i'orniiil.-i 

sp, of ;ile«ili(>l boiiechuv.j} 1 fS/, *S) 

1 ! S;, ^ 

This is IwIIn (•(iiifirii.fi l»\ IMiner who f-nui'l “1 ii.u ni all msf.- 
results olilaiiM’d hy’ !l»lia<:)ini an* rjoKfr »- itii.s-* obtfiiiied 
l»y (li, si illation than an* lln' r 1»\ 'rahario; loi miila, a»i ilu* rc*sul:*.s 
aiv herer the j^i'oaler lh<‘ ah-olittln s!rt*iii.ah 1 


!SPK»*lFJf l‘oWI„. 

lUm sjiecilk rolalory jiower ol .,n oj»li--all\ at'liv * Mio,sk'in‘e in 
soliitifm may bi- a* liic ; Uj'io fhroii^di ^\l:i(il a ]>laiK 

|jitlai‘J/i‘(l ray <)f lii'iil of drliniU iciran^ibil'l rotaioo Vy a 
(■(iliiiiiij oiu' 'hiciiiietn* in icii^'lh of a .soluih^n Mnilainini' I l'mio t i 
till' snbstaiM'e in I c.u. 

Jl'tlh! rolation i.s f)l)sorviHl l.hroiii^di a Inin* / decimeli.- in Um^nli, 
aiicl llm s.jliilion (•.onlaiiii; r f:rams ol sub.-iamYs in lU0*r.<‘.., lln-n, 
if a Ikj the. aiij^le of rotation, tin “.sp,'ci!ic rutntury If'We-r^ ’ is ojum 
by Uie t'oriniila * 

^ • lOM 


Tlie ray used and tin- tmiifTi-al’U-e of the liqni I aiv irfurraliy 
added, thus la]'?; 1 )(;■<?'' means that ihe iiKieilie i-o|.atory power for 

ray I.) | at l-lui teni]»eraf ure of ?»>'' < i' * 

TW* Hpeeitie rolatory ])ower (or “speeirn; rotation ”)• of Inpiifl 
carbon compounds Is given l\y ll^e formn‘#i 


/ is ilie. lenglh (d' tin* ob-ervatiim tnl.e in decimetre ', d is 
the sp. gr. of tin*. li((nid referred water at -1“ C. as standard, ii.* 
which (%ase d expresses the weight in grMUS of 1 c.c. ~ 

* ISIU, 16. 1». 5:21. t P- 22a 1 Ro.liiiiii 
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♦ .V , 

Tn this country obscrvsitionsarck.comiV'only made at. atem]ipratnre 
of 60' K., Imt oil tli« (t.iitiiuMij. 20 (\ is the “ lufrinal UaujicratiOe ” 
of iiliM'i'vatioii. Willi iiianv ful>rtOim‘i-s, however, a tlillercinu of 
4-1" ( \ causes lint liille diirciviuv in the readmes. 

Mtilrnilar h'otntiou . — Tins Icnii is ajijilicd to the jirodiict. of llie 
v.*o1e,ciila:’ weight (M) *1111 sjit'ciii*' n'talion of a l»i»dv tiuidud l)\ 
lOTn-aiid is re 0 resell t-i'd hy tin- s\iiihol [ M |. 


The divisor 100 is used simidV to avi»id the use of iueoiiveiiiiMitli 
large iiuriihers. [Mj l^\|lrcs«/‘■ t.he rolalion wlncli wkmM iisiill if 
oai-h c.c- of the solnt.iou c<>iil. lined I gram uioleciil" of the active 
suhstaiice and the leuglh (»f ilit* li<jiiitl column were 1 mm. 

MultiroUifwa.- Freshly ]»n*i)ar»‘<l solid iou< ot a niimher of tin* 
sugars show a roiatory jtoxyr dillm-ciil iVimi that uf the same 
solution on standing, undergoing eilher an ninv.i e or deen‘:iM- 
until linally a rouMaiit \aiije i- remli(*d. This jilieiiomeiion is 
teriiicd multirottdinn or wntavitnUor,. * 


0rigi<'ially the leriii l»i-rotatioii was used, as the oh ervation was 
made that a dextrose .solution when fiavhly jirepared gave ahmit 
twice the reigling of the .sum* solution adcr stamli^i''. 

At tin* ordimirv lenijidrature a period of from -'i\ to twenty four 
hoi4”s i.s usually re<juire*l, hut J'V hoiling the traiislonnalr.fii to the 
.stahle form eouipleleil in,'* few mimiies.'^ f)e\ti‘o.si*, lin t om*, and 
iiiaJlose show tlii.*' heliaviour, iii.’dlo.se giving wilh a freshly made 
sol ntITiV a /m''«r reading ilia ii that ohserved afU'i* shindiiig for some 
hoyrs. Sm*ro.«e doe.s not show ilus ellect. 

Ubservatiomr ,ue usually ma'Ie with a ])olari meter, such a.- 
Ijaureiit^ half-.^ihadow instrument, for 'which hc)mogenemi.s light, 
generally a widium flame, is required ; or with a Solell-Veiit/.ke 
Scheihler dolour Sacchari meter, which is adajited fo^ use with 
white, ligfit illumiiiMion Iroin oil or gas laiii]»s ; oi with a modern 
H al f ■ shin hiwSaccliari met er,t iii» which the. Held of view is divided 
into two snrfaiMis, each t>f which allernali-lj* hecomes ]n‘*fec.tly dark 
as the analyser is ro1.al.Hd, the point sought, ami at wdiicli the reading 
i.s taken, heiiig liiat at which the. tw'o surfaces show exactly the 
.same degree of illumination or jiarl i;d shadow. White light is used. 
Specific rotatory ]iow«r as determined hy tin*, (more or k:.s.s 
oh.solele) Soleil-VfiiUke-Sclieihler (’ftloiir Saccharimeter is iiidicjited 
hy[a]i, wliere j is the^//aw.s///fi« tint {i.n. fi-oin the blue to thfc re.d), 
and is the ray eximpleiin’iiUrv the mulium yellow or jaune 
moyen — ^lieue.«r the j. This j'ume rnoym ray is the true mediifm 


* The BStue result is also atlaiiied by adding u few drups of strong annitoniu before 
making up the vuluine of the solution. * 

t Jii tlie latest type t»f iiolurimrter, ibe o|itii-a1 field is dividisil Inhi .*1 part-^ ipstead 
• of 2, OH ill tlie liair-shudow in^truiiiciits. Sin Is insirnimsiits jii-f mort: aei;iir:it.c, tin* 
equality of tlie ikild iii'liig eapaljle of a nioi'L* ilelieute uiIjMstiiieiit. 'J'liesu “ have 
prnjicrly dispJaetsd tlie eoiour iustrniiieiits rnniiiletfly : tin* part of tlicse in sucehan- 
mulry ha*, been played, and for good " (Dr. Scbonnick). 
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I 

yellow of ilie. solar sjMTlrnwn : iSa wave Imp^ili i'* O-OOOoGOB inilli- 
lu^ires. * The ^vnt/Kv .'.-ali- h Miili tlial. loO divisions (Mpial Uic 
aniount of rolalioii lo a “muma! .sni^ar solution,'’ i'(H) iniu. 

in al 17 ■o'' (’. \'i-ui /!-.•■ ]in>|ioM‘»l a im-llmil of j>ri-}ianii_i{ this 

Koliilion wliieli wa^ iuleinlrd l.n I la- u.-i; ««f a lialaurt; iiii- 

iiccei'SiJ’y. Hv driniod tin- norma! |\i^ar .sf»iii1n'n as s/iitilior ■ n 
jnire siij,'ar in water wlin-li .lioulfl have at IT'.*! C^iln ^-p. ^'r. i»f 
rJdO, waler at 17'-V heiti- Mtiil.v. 'I'o ili-teriniiie then lli«' ]iolari/iii^' 
su<<?ir of any s'dislaiiee. it woidd atupli lie m;f essaryin juejiare a 
solution of it lia\iiiu' lioj deie't ^a- shown )i\ a liydronu'ler. I’lUt' 
I, Ins luediod wa^ soi.n alis.inlon* % l»‘'fai.N‘ l!ie sail ^ ill the eaiie- 
.su^'ars to he in\«‘sl itjatefi haV' a iirn‘''‘iY ililieieni from Ih.it of siiear 
itself, and licm-i; eain*- eriojie"!, re idls. A.-., h'iwe\e!‘, the |(I0 
poinl of itiai'V fa<ehariiiielei>' Innl already heeii lixid li\ aid o) the 
normal suear ■'oluiun o» . ]», ^o„ and as it Mas u< 'r.d'h' not, to 
clianj^e (he sivilc once ijitrodmed, ihe^coiicriilraiioi, oi tin* \ eiit/ke 
normal solut ion at IT’f* wa*- then (h.lt riinned, and il was toniul that 
lOf) e.e. of fjueli a Milniioii coniam-d LO-aiie. of su}.rar : thus 

the ■Novnotl irrujhl -honid hh :,n’ams. 

The above reiuailx*' aj*|il\ only lo the orkpiial \in1/hi' instrn- 
nionts. Siiiee llion the vywal umjii .a'' hecu alierc'i lo orams. 

and the vj^ruml nhtfin si/c'/e// is picpared a^ loilows. » , 

:2() eraiiiK of cliemicallv pure x\y\ ’.upar‘::ri di^>ol\(•d m water iit 
Sitrd, HIM ll.isk .'■raduated to <-oni;*i4; lo > nin* < 'I’ln I i- 

niaOenplolla loart. veil mi\ed, iiiicuj d i'c(e-*,ii \,aiid pjil oi/fl :n 
a tioii mm. l uhe al :.'*i ( *. M’he r< •: : n*/ hould he low . t ,di* 'li\'i.- ion^^. 
and eaeli seale-diN i ion indicates tf'JO gram »»f siierosu 


Faotuus ko|{ rnic Convi.iimon of |nj„ into 
I a I, ANII rirc envn 


To eoiivert [«|„ into |o],, miilti|^\ In Mil (log. (r«;i:); I ) or m/f/ 

uin II I III 11. 

To c’ouvert [(I li into |«]i,, Jimllijij) hv od* (hiir. I-lt) or .'niJif rurt 
om /* ■»//<. 


Thu.< if u II 2U:J'’, then 
a j hT*', then 


I littndoU, gives [ajj ----- 

[oli,-- 



21-r. 


a], : 

ajii^. r)7 - 

^ [a]„ -T12S [a],^ 

" [4 |al]. 


!2i'r. 

fil-iv 


111 the Soled Veiitzke-Schrthler Sacehari meter H)0 prale-diviRions 
eipujil 3B'43" ior ray j, or 

1 scale-divi.sion — (K»S l3“•fioi,^ r;)Sl67^. 


rtic \vii\e IuiirHi »f u is Ml* 
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I 

llor/F(‘l<l iiiifl Sr.luitinvlv fitimd tliat C., • 

10(» ^calt* ilivisidiis \ «‘nt./kr cirf^lar (Je^nveH fl)r 

siKlimn lifflii ; 

or scale divisi()n>; Veiit./kc. xO-:{ir».')7 circular derives forttjiMliuin 

• t 1" auj^iilat ri)lal\|i»ii J) — 2’8Sr»4scale-tlivid'iiis \ ('Mlzkc. 
Ttie values ‘i s[»e,c.ilic rotation vaiy (lire,cl.l\ as the sp. gi. 

(livif<»r (I)) Thus, li Iftl' he the s])ecilic |■"1atl(Ulof lualline 

for [a],;{^. (Iliit Is, oil the h.>,is of the 3'M) divisor), the sjicc.ilic rflla- 

I 1 .M y 3 ‘M'^ 

trltiii wliere the divi^u- 3*1)2 is usf»i will he l03-3‘. 

3 ‘ts); 

'I’he iiiiinhcr uf frrains per l/io c.c. <il' a soliili.ui of a carhohydrati* 
of wliicli the -.p. ‘^r.ai ir>*ri '15*r) is kniovii (watiT- Iihki) m fijuiid 
hy (lividiii;; the sp. j];r. iiiiiiiifi 10ui» hy a divisor (!>) j^oxen in the 
siihjoined lahle. (A complete setof divis.u\s f.>i various coiic,euLriitioiis 
Is jdveii Oil p. 1 13.) « 


Taum-: show iso tiif, SeKoino Uotviohy Kowr.as of tiif, [’uincii'Al 
CA i;t,ujiiYi)i.,\n,s IN ]0 I’Fi: t'KA i. Soia tion a’i 20' (' I'’.). 


; lie iKHi 

*, u* v:« » 

• }:riO!is 
I jH-,- • 
.lOU,- c 


roliitDi-y 

S|nM ilic rotater.v pinvi r n-ihji-i il to 
t:thH<)lutc). I II ic Cl mini'll iliM^or , 



1 • 

1 

1) |a||> 

1 i 

• 1« 1 

1 

loin.; '4. j 

i [cl,. 

S'-^ I'ose j 

i 

\ tHi*h 

1 

-1 (if.*;. 1 

! 1 73*3 

l)exlios(| j 

(d-(ilucose) 1 

1 

3’vj .-1 5ir-7' 

1 ;>8*r.‘J 
1 

-1 £.3 3 1 

[I f.9-2 

haCMilosc) 1 
(i|-l''riiet4>sii 

: 

3-112 93-8 

10.1‘2 

- 92-4' 

• 1 

V02-r/ 

1 

lii\ )i't Siii^ai 

■< « 

‘Vlll'O.;-) ' 

3-.S7 -20-h5‘ 

1 t 

2“2‘S 1 
1 , ' 

20*;.'' ■ 

22 7 

1 

M:dtosi- 

(hv*kvthl ! 

! ‘1*92 • i:J8" 


1 Ilia 'ill 

' ; ir.o*i,' 

Dexhiiii 

(^-Vd ^11* ^.''1 \ 

; .T-lt.'i k*2(l0' 

' 222*2 

: 19.V4' 

1 1 217 r 

lj!iil.ose 
(cry St.). 

n.jo 

3-71 + r.2*f) 

1 : 

£.3 -a' , 



Lae, lose 
(aidiyd.) 

• 

• 

! 3-91 It r.f)-3" 

1 ! " 

+ 61-4 i 
1 1 


1 


Niitf. \t till! nicctiii'^ of llie loiiil (!niuiijihsfti:i fm' iiiiitiini' iiKlliiKl»of 

su};ar aniilysis, lap* I in I’ariH in I'MNI, ^Iiu nni-tnul t.«'iiU)i;r;itiii’u o| ! '/ii 4' was iidojitfi) 
and all nn asnrinK vcsHolBarc miiiired tf> l»t- fjruilniitiMl in irur c.f. at Diia (ciii|>eratiirc. 

> Accoiilm" to .t. Heron, tin* coiiiinoii divisor 3'SCi (,dvrs total soliils corlvi'lly iinl\ 
in Hiost; nisrs wlicn: the ii|i. ^r. of the Rohitiiti lies lietueiii IlKit. and 11140. l‘'or 
solutions eoiiUiiiing more than li! KramR uf Holids per liHie.e, the divisor :{*8r>^ives 
• do.ser reBiiltB. 
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f^Ol.K[L-\ i'AlZKI -jJi'H I IM l-'l* S M I 4( 1. 1; I'QO MM. I'l'l'.l': lisi-.Ji: 

Tkanmtu»n Tini. 


I 1 ('lillll 111 l(M) r.r III 

! ("am- sii^jir 
j liixtrusci. 
j TjiH‘\ulos«* 

I Iinurl 
j jMullosr 

I litALiin , 

j Liictuf-c (ci V St. ^ 

, , (aiiliyd, . 

I <iiilllsill . 


Si iilc i|m i^miis Kf di 

i:il!i'i' .d ‘'<1 <■ + 1 

1 

.aliauliM" dn l.•^nr^ 

I'm ■ • 1 -nr. 1 


. •! 

• i 

-1 -1 j 

1 

1 • I 

-1 iis 1 

1 

- i-n» 

% 

- ..:u j 

- i ‘ 

• 1 


• '''•■ i 

• 1J:.« 

-i Il-.-Jd 1 

• 1 

• li’: 

1 * ' 

•" ! 

... , 

-! -J'S-. ‘ 


I' ^'ln• (tl scali'-divi.si.iii.N i'. <if»laiiiril li\ ilnuiniiMin ;«:■ 

•asr li\ li'-lilfi ^ 

1 \\ Ill'll iii\ I liis 


o Cdiivort 

iiiti^Ci, N.j/^p.i 

C ' pi 1 1 ^pi 



„ evil-:*'.. 

C 'pjH 'jiOjij 



Lii^^iiiitliiii 


o'". ' hiU 

! li.'di 

w UL'.'/.'i' 

]7t; 



17<‘. 

.••‘fT ' 

1 1*7771^ 

■ 


;>d(rni2 

VW1 ; 

1 

o-0'irw7 

liiiiTr. 



(»r Jlil'UiIir 
• niiitli 



or ']<'<inrt. 

one- 1 (ill ill 
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Tlio. ffillowiiij' oxniniilc'! show the inpthods i*in|)loyc,il ifi solviii;4 
]trobJ(‘nis i*ouiUTlt*tl with this siilijhcf *' 

FiX, I. To rmd a ronniila for calculatiiiif^ lln* ainoind. of caiio slnlal■ 
])resellt in £t mixtiiiv of «ine-sup'ir and dcxt.rose wIumi tin.' spocilir 
rotatory poAvcr fray j) hcforo and afU-r iiivt*,rsi(ni an- knovvii.’ 

Ji/ he the, s|ie< iiii ?olat<»p power hcfoir iiiMTsion 
U(i he *^Jic speciiif roLuLor\ power after inversion 
and letS- he tin* ])L‘reeiitage of enin -siij^ar preseiiL 
Then KtO is the perctcihi^e of dextrose jiresenl. 


Jlenec* too li/, - 8j:+(10()- 

and 100 iMo- t-(100 ).VvO 

'.* J00l'h’/> Iwf) 

Ih> H« 


Similarly xvhen w'e ha\<* *^jven the soah* decrees (1>) before and 
after inversion, the mm. fahe heiri}.: 'if‘‘d 

Grams of eane siigur per KKt c.e,. of solntion 

Kx. IJ. Determination of cane-sn^w in mixtures of oane- and 
invert-sugar only. 

Tlie metliod now nniversidly ailopted is IJorzfeld’s iinxlilleatiori oi 
Glerget’s pnxV.ss.'**’ It is<aiTie.d out as follow*^ : I h-^olse the nornuil 
wekdit (L'O'Olh t grains) oi the saiiqde l.o he exaniined in vKiier and 
iiiaKe up to l(.M) h.c., ileeolorizi ng and filtering ii no,e,c.ssary, and 
polarize at ao" (!. TraiishT r»0 c.c. of this solution to ii 100- 
add o c.(‘. strong (•58%) livdiochlone and and ahoui 
20 c,c. of water. Well shake the flaslc am] immerse in a hath of 
w,V -r at the lie J])eral urc of 70“ ()., at the siimo time }»Ml,ting a 
thermonii.itxir in the flash : when ihe ti'inpe rat lire of the sugar 
solution h;is reached 08"-7(»" (h, vvhi«h it shoidd do in li\e minutes, 
the Husk is kejit in the. water-hid h at this 1emp*Tati!re ftr five 
minutes Iftnger, ther tiikeu out, cooled down «iun.kl\ to the, normal 
temperatuye, Jiluted with w'ater to 100 c.c.., jKihii ized at 2t)“ 0., and 
the reading multiplied hy two on {ie<xumt»»)f the ililiilion of the 
liquid. 

Jferzfeld fouiuh that pure eiine'-.sug;ir treaU-d as idiovc showed a 
change of rotation on a Sj*h;il-Venl.zke-Seheililer Saueharimeter of 
132*00 divisions at 20“ G. , I Ii-nci* - 


.Cane-siigiir % 


lOl ) (direct-^- in verted rCfid itig)* 
13200 


But, since the algehraicdi diirereiice here, fiecnmes the sum of t\t.t 
t'ioo rewlinys lAthout mjnrd to ^(in, and 100/132*60 - 0*7539 


Cane-sugar % =0*7539 x (turn of reatlings) 

flog. 0*7539 = l*877£9]. 

'I'hiR ninthod is only applicable when oilier Hiiftars, iiiuliiiH, Bturches, and 
glucoHidcH. winch lire ntH<» invcrted'by acids, arc not jiresent When such bodies an^ 
present, hydrolysis may be efiocted by the use of invertase. t Now 26*0 grama. 



Mj'lSnKH; KOTaTouV J*uWJilH. 


Ill 


iiiJ<lt* 1^1 *' (1 * I iKi^^rc.nlinp: Ijt'iiirc ami alli r MiviM>‘ion aiv 

‘2 

K.»-. III. I)(ilcni.ii,;iliM„ Ml .:,x(p,.r aii.l mal:.,.,- ii.J ' 

mliiciii«r |.Mwer HJifi .<„• “Mj.Mr.p ' f n\ a .s.ilulif.ii 

l»cffc>n* ami afWr fonm ni.-li'.ii 

As an f'xanipir u.- am i..ko *. f^aiurn'icia! “ wlndi irjtvc 
lilic foJlowiii;.' n-.'-:ill.v— ” , 

Oujiri.* mlmaiMii l»of..iv fn.im‘nt;ii u.ii mSs:, 


()]»ti('i(,\ lu.‘iorf i«ii' 

11 afU:j- 


'lulls*’ [a!;, 

1 1 -nr „ 

:>-7 1 


l*_v iMij «l*Mn»s« mall** c. ,uv ain'l tlif 

illlkT*!i.'‘c.s iK'lWTcfi tin- nij.i !<• ivilm loll,- aiK* •. ij.' i.nlinhr.. 

ami allci' l(‘niu'i;l.al i»»]i !r!«-a''Ur(“ o| tke t]i»‘ 

U<. sn^rjiiv 11, -.ir^ il 1> aifll M la> il,,- |M-nviiia-:<-s of 

flosirdM* ail.) mallfw »•, i..-, liv.-lv, we liav,- (i /kum C:ias il.e 

K of iiialUise) ; - ' ' ♦ 

Cl ?.! f jt»n I ) 

i;^ M 1) ;iS7lfi., 

( i ) > 1 .'is, s; i'll ; M -i I ;!n i, • j > I): k;77 I 

(II) >' <)'2. ;iL>(:7 1) liUMss 

lOalili I)— V.'tCaSC 

• 7r)<;.7sc 

1* 

From ( I ) t»ii M : i .s;i - 4CJb» 

ill 

M -oco. 

ILesiilr - 7J*S '/•' 

Mai lose 0‘t> „ 
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I’OLAKIMKTKK KeADINJSS. - RkI»I:<*TII)N OK* MlNUTES TO DecIM'-iI-S 
OK A J)K(;i:kE. 


■ 

llt-riinai 

[ 



III- IIIKlI 

M unites. 

lleeininl 


( i]iiiv:i 

‘ Mnmt.ON. 

1 

iMiiiiil.'s. 


e.llllVd, 

lent. 

-- 

S. 

I . .. 



— 



1 

■oh* 

16 

*'207 

31 

■ni7 

46 

■76/ 

2 

■033 

. ,7 


:;2 

•n:;3 

17 

•783 

3 

•on 

. IS 

•3 

33 

• r,r, 

48 

•s 


■007 

19 

■317 

31 

•n»;7 

4i> 

•817 

r, 

08:*. 

, 

20 


35 

•ns:; 

no 

•8‘;3 


■1 

-.'i 


:u, , 

•6 

! m 

•85 

i 

' *117 

1 

1 "" i 

■;;o7 1 

37 

•017 

52 

Si*.; 

8 


1 

•23 ; 

•3S3 . 

I 

. 38 

1 

•033 

, n;j 

■883 

0 , 

•in 

24 I 

•4 i 

i 

! 39 


51 . 

. 1 

10 

; '107 

i 

•21. 1 

•117 

1 40 

*607 

: 55 

■917 1 

11 


20 ! 

1 -133 

11 

'Osn 

' 50 

•933 ' 

•» 1 

12 1 

1 .-2 

27 

i *45 

1 42 

'7 

n7 : 

1 -66 i 

J3 ^ 

■217 

28 

•467 ; 

43 

•717 

; 58 

, -967 

U 

1 * 

1 "23:; 

I .» w 

! *’29 

■4S3 J 

44 

•733 

1 59" 

■983 

in 

1 *2:. 

1 

30 

i' 

1 

in 

*7.5 • 

1* 




i»iv]Sf)i{S i-fnt fiir(;Ari soli r»()NH. 
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Tai^lk olviNi; I)i^jsni:s .Hi 'lo i?n- jm.k 100 i- c. m- itjoain 

* SruAi: Soi.riuiNs nr KNn\v> J)i,NMn. {II. T, liMiwii and 
Edwanl ,l(»n('s.) 


Sp. IT. at 

Su* rise 

lic'.lidae 


! 

i ill veil sium: 

, M.il lii.se i' 



1 » 

j 


' 1 

. ! 

, lO'lp 


.-.■SM 

‘ :: igj 


3-9^1 

IMil 


.1 S1-. 

. I'JU 

1 

3' 9 '19 

loir. 

;; m;'< 

:* "It 


. .‘J S8S 

3' 1130 • 

JO-JO 

::-.m;7 

3-slO 

,;'9;j-j 

: ;; ssfi 

3 •9.31 1 

102’< 




•••sS‘i 

.'{•I'.! I i 




. 3-l'‘ji 

1 :;'Hso 

:;'9j9 I 

lo:;:, 

''•» i 


;; ‘e,*! 

3 s: > 

3-9'J6 

lO-JO 

:-i ''fJi 


■ •;-<ii7 

3 >74 

^ 3 (i-J 1 

]o-ir» 

J! sol 

•• V 

*•91 1 

, ’'>■"71 

3 9J1 i 

10:. f) 

:^.''i.o 

-JO 

3 *9 10 


3 *91 8 1 

lof,.-; 



:: 9"0 

• 1 

3 910 i 

1000 

!l S.'i7 

;; v.^] 

• !'"j 

3 •''01 

, ,3 913 j 

lOfip 

?i -S.' 

'■ ,:i*sir 

* 3 -99 

3 >' • ' 

i :;-910 1 

1 1070 

,‘5-fc.vl 

3 81 : 

1 S .-P*’. 

: 

' 3 -907 .1 

107f> 

.•‘VS.'iJ 


. 3 -Mu’ 

! ;; h:,i 

: 3-9'):> ! 

losa 


3 ^o7 


' :t-8i7 

1 'i 

1 losr. 

.'IS 19 

3*So*^ 

i 1 

! 3-8)3 

1* 3 ^99 1 

i 1090 


3 799 

, 3 8s(l 

. :: s::-. 

i i 

1 loori i 

3 Ml 

3 Tim; 

1 .'l‘.'-!70 • 

1 ;; s.iO 


1 

.‘J'SJJ 

.•;-792 

; I. -872 

; 3'^oJ 

! , 

_ _ — 

— 




f 

Af>6. In llie ah.oc 

tahl( llie s 

p. gr is taken at l.O'p' 

jintl ivliTKMi 

t'l wall r at tl 

(■ same li Mi|»eniiuri . 

To g< 1 iftan- 

]H‘r JOO Inie 

I'.e, nuiliijily 

hy tlie1';if|«»i 

0-99S02, tl 

• im redueiiig lln i|U:uifil 

h ‘ hy aiiniit 0 

2 per eenl.* 


J'U: A Holiilidii of HUCTOA of S)>. KWO at c. mnlaius 

30/;m:»--7-76:J ^o-.ani-^of dry ji; J'm> lof» , 

wliirh w('-;^,di H)3' nml.-iin Ki:’» I ^on. of walcr. 

The volimio of llic will In- l(5f> JL'i'iiSS -4'7l^ r.-. J.ikin'j « .( , lo 
mean the volume on'iH)ii*d hy 1 ^m.of walev.it tri-.V it.'- ''iieeilic 

Volume {i.f. volume (»eenpiecl hy J gm ' l'7(j:!/7’7t»‘J - OOlKJo i .e 
Also l-O-dl.'io- wlii’ h i.^ one tefltli of (Jie (OJgiiial divisor, 

so that if V- specilie A oliiuie nl thtMll^‘'olved hUgar,lJ - lh(J - A )aiid 
V 1) 

JO ■ 

• 

* TliiiH. till* nci^ilitnf the tciliii.u' nl wjitrmt Ifi'r. 0 . tu wiiirh nil 1 Ik‘ iloiiBitios :iro 
referred itilUO t;r:iiuB ui'i^hcd 111 at! Kediueil to a vafiiiini tins will weiu'li I'Me|(it» 
grams, ami uh the deiiBily of waUr .It li, rr C. in o jri'ldv a.s lamiiiared "f 

watci'at 4" C’., the true viiJume of tlv KH' '■ reputed ’ e.c. at i:» f will he 

luO* 

rlW'UW C.C. Hence the faetnr required w ' d l»802. 


U 
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nUTKRMl NATION OF OUVlllC; ItlSDUClNO r«jWKR. 


(yUrillC OxiDK UeDUCINO PoWEIIR of THIfl (’AiHU>MYI>IlATKB. 

Definition. — “Dextrose being tlie typo of ivdiiciiig bodies ami ibe 
siibsiaiieo for wbit-.b tbe aniouiil of cuprie oxide rediiml w.is lir.sl, 
dcUM'Diiiieib 1 if- Jish till* standard to wbicli t.o refer all other 
reilue.ing earb. hydrates or mixtures of reihieing with imn-redueiiig 
ones. 1 take the cupric oxide reducing j»owt‘r (or ‘ eiijn ie. redne.ing 
power’) of a body or mixt'^re to 1 k^ tbe. ainoniit of ciiprie oxule, 
cfilculatcd i\^ duKlrose, wdiieli 1(K> ; ai ts reduce : it is designated by 
tne letter K.”- 

BrieHy, we may define “ K”as tbe speeifie cupric rodiicine oower 
of a snUstance referreil to dexli*os»* as staiidaril (100). 'riu* ilivis'u 
is often added : thus Ka-so-Sh means that the eiijuie ri*diiciiig 
power of till* siib.stane.e is oiie-fourtli that of dexlro.-'e when tbe solid 
matter is determined by tbe .‘V8(I divisor. 

Preparation of Fehling's Sohdityc for (lrt\v ‘m< irk DHcniilnatiova, - 
Dissolve 34'C grams of ]ture recrv'^tallized eojiper sulpliate in <lis- 
tilled water and make n]» the volume 500 c.e. Tlu ii dis'.olve JT.’i 
grams Kocliclle stilt ami 05 grams anhydrous .sodium liylroxide in 
separate beakers, mix* the .solution.^ and make up tlie volume witli 
distilled water to 500 e.c. Tliesi* two solnlums an; Kept in separate 
bottles and are mixed in equal volumes, to form Feld mg's solution, 
immediately U^fore use. 

Mitihod of mahtiti a (Merminntinn of cvpric rcthimnj puorr. Fifty 
C.C. of the rreslily mi.xed I'Vliling’s Kolntion are placed in a beaker of 
abouWS',' e.(j. eJA]«icity, and having a iliameter ol T'o eni. ( ■ Jl niche.''). 
This is placed in a iioiling water- bath, and when tin* dilution lias 
attm.iied the tfjnq- ‘.rature of tbe water, the aiu iirately \\eiglu‘d or 
measured volume of the sugar .solution is added, and tin* whoh* 
made up to 100 c.c. with lioiling diMdlei! water. Tbe beaker, 
wliicli is covered xvitli a clock glas.'j, i.s then relnnn d to the vvaler- 
liath and Mie beating continued for exactly twelve iriintite.s. Tin* 
yirecipitate^l '•uprou.s oxide Is injw ra[»idl_\ llltered oif through a 
Soxldet lube, wa.slied lirst with Jiot xvate.r, Alien xvith alcohol and 
ether, and finally dried. "Wlien drv, the cuprous oxide, is reduced to 
metallic, c.opjier by gently heating in a .'^l.rcaiii of hydrogen, and 
weighed ; or it may he oxidized in a ^t.ream of oxygen and weighed 
as CuO. Someliiiiks the ( 111^0 is weighed as such, after being <lried 
in a water oven (\ee O’Siullivaii arnk Stem, .7e<tr. Uli&ni. tSoc.^ 1800, 

p. 1602 ). , . . . • 

As sjiontaneoiis re<Viic.tion of Feliliiig’s .>^iIutioii invariably takes 
place, the amount of tliisbiiust be*-cariifnlly‘ delermiiiod for evevy 
fre.sli batch of the solution add allowed for in each determination 
of cupric reducing power. It nsnall}^ ainountii to 0'002 to 0'tKt‘J 
gram CuO per 50 c.c. of Fehling’s solul'ion iise-d. i. 

It is of great iinjKirlance, in making the above, determination, 'that. 
an amouht of 'the redtmwj biujar is takert that mil give a weight of 
CuO lyirg hetvjeen 0‘lb and i)’Zb gram. 
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Tt. iiiiiM. Ill- r.ii^jii:iv iM.iiii' iirimii.i riiai iiu- valiioH in ih( 

f?^llo\viji_i( aiv fn:-n*i-l (tnl\ wln-ii lln.- df I lit 

Kfliliii^:s .solution, nii'l tin* in.-imifi of tviiTviiiL' oni tin- .ictfnnina 
tifm ol*(*Mpnf rt'tliM-iii;.^ jiowto- •■onforin i‘\;i(!ly wii'n tin* tliift I imi 
givfii oil |i. II-), Jl lia- liern Hljtjwu ihai tin- ;ii'...i;iit and nali'u 
of tJic alkali in Fflilin^'K solution r-%'rciM‘.s*a ‘;iv.ii on tin 

tjn.'iiiUty of r(,|ij«T ivdii'‘tfi l»y a k '’’i* v.fiilit, «-f <ii of Uit 

starcli-t ran.slo! mat Mill jnodni’t.:<; Iml v. itli tltixl ro-c and 1at‘V#do*Ji 
f.li^ inlliifiicf i*' far lit.v.. <dt‘nd,innjii"*)i,i.s jirovfd ifial -in (cjiiiv- 
alriit. anioiint of putassiuin litdi-o’^id.* niav lit- ‘idiia ilut'd for flu 
sodium l■onl|l.llJn■i wiUiout .amij-t; iii_\ all'T.iiion in tin* jc.liicin;j 
|Mi\vt;r. Jri Lin* I'a.si* of i|«*' i ni'- and laovnlosi tin* \arianl wliicli 
Inis lilt* fjrcatcsi in(!ur!ii»- is tin ..i.nt of «ltlntioM of tin* ri liini_;'t 
stiliition. Wlit'u tin <ii!..t,oM ir L’!t‘atfr limn llmi ]i:-.'srriiii'd in iln 
standai’d niiMliud, tin* ivdin-iufr i is aj»]'n*ci.ddy .''wm, ai-d dn* 
iircafL'r tin* dilution tin* p'r**at'.-i iln* diilori'iin*. * 

Tin: .sfmdanl fondilion' >:!vt‘h in d*l;iil aiio\earv tliosf |ir(;s.*nlird 
liy lirtiwn, Morn.s, ami Mdlar ainl liavo found >\idi‘ 

Krsult.s are caicni.ilfd oy nn*an.' t<i Tali'r.- A. an • 11. (s'-** pp- M‘J, J IT ), 
I'otii of v.liicli art* kdvcn ii tlnir ormnal papers.'*' Ali.^dnU* valuu.s 
an* pdven in carli CrW. 
d’ln* ftdlowin^ fKrlor.'. an* al'O n-^cful 


Sucrottli (aftfi- intfr'Simi) 

•rtuo 

Stfin-h ordrxl.riii (aftT-r hydniiy.-i* ) 

('SO 

Lui'tosi* (aiiliMlrous) 

CiiO 

(<‘i'yst.) 

I’liO 

Arabinosp 

( .111 

Xylnsi* 

CuU 


OMiirp 

O-.jTaf) 

o-r» 7 ?* 1 

0-4(a)0 
0;4167 •* 


I (»;: IT . 'nil; 


I I » . 

1 -TOLp 
I I'lfJiW 


Jiuks to Jijul fhr ntlucst of*' A'’’ ii'hrn u'fei>>n /« 'lijfn-i ut ,tn 

Wlien the trm*. divisor i. ust;d lo deteriuim; *i;ram,- of siis'ir per 
10**n.f., tin* K so olitaincd is fallt •! rtAviA/fr, J'’ri‘i{iniifl!\^ Iniwevcr, 
K Mint* is, tin*' ivlali\e cupm* tvtlm ini: po\Nt;r\vlnM tin* ili\i:-or 
•’Vfsd is used to grams of snga.*i»<*r loo o.c.-js r'‘«p:iri*i!. Tims 
I'.'lTii grams C’uO- I gram of al»'.olule inallo.'jL*, tln u lor I gram td 
iV8(l maltose wt* slnniKl have 

1 IVt'l X .j , I ^ 

JItet the true divisor ff» get graHia pej lit) c.f. lie M, ^nm 
3'rtO 

* .'^ee Jouni. Chem. iHue., 1897, 71, 11:2-1^3 luid 37b-28l. 
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mjoWN, HOiiri.-, Axn miMiAk’s faltohh. 


■ - 

l»<‘XtlOKO. 

T \ i;i 1 A 

Tiiieviilusi- 

Ijivcrt Riii;:ir. 

AIall..!.L'. 1 

of rr- 
iliK'iii^r hu'.'.'ii 

Ciio olitiUlied. 

I'liO iihl.iiDed 

i'U(l 

Ciio <i».f iuii‘0 j 


uraiii... 



['laiii.v 

fiO 

o-i-o 

O-JII);". 

0*!*2*21 

... 

r.f. 

0*1422 

^ 0*1 2S7 

0 134'.( 


ji'i 

0 ir..52 

0 1 107 

0*1 iM 

... 

r.;, 

U*iOS2 

'^••ir-21 

0 ir.os 


70 

0 ni»o 

0*1045 

0*17*21 

0 *01)00 

7h 

0*1 0“,:. 

0*1701 

0 i‘'|0 

0-1 03 1 

so 

0*2-0i 

0*l^•'. 

o-llti;:; 

0 110*2 

sr. 

(l*2>S7 

0-1093 

0 *2' 1^4 

0110‘j 

00 

O‘2:0'9 

I**:i 14 

0'2.'iill 

0 1*237 

<i:. 

0*2120 

0 2*2*2 1 

0 *21'. 1 7 

o*];:('.5 

luO 

0*2':‘A 

‘ U*2:'/*.l 

o**2i:{ii 

o*].*:73 

lor. 

o*2f;rt2 

0*2117 

()* 2 ;>:o 

0 14 43 

no 

0*27''] 

, (»*2.'5S t 

0 2*:(;- 

o*i:.on 

nr 

fr2!»itr) 

0*2000 

('■*27" .’5 

i 0 !;),(; 

lliO ! 

1 0‘2i)i4 

0**27;7 j 

o*:'S 0 s 

i 0*1611 

1 ‘.;r. 1 

, 0*:;i;’.:» 

o*.s''7 

(••llOO’.i 

0*1712 ' 

i:.u 1 

1 OTr.l! 

0*21*07 

0*3) *.l 

; 0*1770 

1 

o*3;:M 

o-M''-; 

o*3*2.;2 

; 0*3 MS 

..10 ] 

(’•rues 

0*;{*2«'i!* 

o*;{:;*'U 

, (.*1'.'16 ■ 

iin , i 

0 37.7 i 

• 0*3:131 

O-MI" 

1 0*10S3 ' 

IfiO j 

0*2673 1 

1 OMOO 

o*;}f.u; 

i 0**2()..i j 

Ih.V 1 

0*37^7* 

0*:{;tJ7 

O-.'Oli.f. 

, 0*211!) 1 

100 ! 

0 2>^<»1 i 

1 0*30*2*2 

()*:;7(;! 

t 0*23SG ! 

bifi 

‘ *’0*30(0^ 

0 :’.726 

o*3''(;o 

1 0*‘22:.l i 

170’ 

O-iO'.ts ; 

; 0*3.'<‘2S 1 

1 0:;97l 

1 0 **23*2:1 j 

175 

0*4200 

o*3i»:50 j 

o*'l(i70 

0“2;i'.'O 1 

IsO 

0*4302 

0*40;i2 1 

I 0*4177 1 

U 14.58 ; 

1S.5 • 

0v4300 

; 0*4134 

0--127O i 

■ 0 ■*25*20 ' 

ihO , 

0*4501 ' 

' 0*4231 ' 

‘ 0.i:i7o i 

0**.'59:i 1 

11..0 

0*i:.90 

(1*4:13:. 

^0-147(1 

0*2()01 1 

"JOO 

0*4»)S0 

0*4431 1 

1 0*4f.70 

• 0*2729 j 


If is ii).»-lfai1 of Cu< > llii* o<jiiivali;iit .'iinoiiiil of tlic 

laltor is oHsilv oli1aiiu‘(l,|ll)ii.^ : Inc.iva.st* tlu of Oii liy onc- 

foiirlli and lln-n }»y onc-lininiivdtli lit' tlio laltfi. Uie iv^nll is llu' 
(liiO n*f|iiiml, from wldrli llto redn'Miij^ sugar is ohtiiimjd ]iy Liu 
above table. 

Kx. (hi M-inst 

^'|th mm 

+ ,?,„of jib -OOOl 

(ym\ (hiO, 

which corresponds, e.g.^ to 77 mgrms. of dextrow' or 145 ingruis. «f 
maltose* 
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;*I(>R|>LS, ANI» Ji’AfTOl.’s. 


Ta*:! !• );. 


\\ Ilf 

i 

Olio l■..Irl•^ill>lnlHl^ ill 1 I,i 

riMliii'jii;,' 

— . _ 





Mia:ir 

I 1*1 \! I'isf 

l.ill llllllf. 

• 

Jiotri 

'» "M iluisf 

-- 



1 

/ 

•■() 

2 '.'.7 V 

ai'.ins j t'laiiii, 


!>.» 

‘t . 1 

2 -■ 1 1 

2 i;'« 

1 

no 



! -- r7 

f 

fif. 


. 1*1 

• 2 ■ < '•'2 

! 

7n 

1* 

. ...0 

1 2 ' 1 a 

1 2^' 

7fi 

1 ‘J..'0 

2 -12 

•J-!. . 


so 


: •: -i 

i 2i..i 





2 l.M 

i-irn 

90 

: .j-rr.a 


2 41;. 


; . 

2 -;l 


i ■ M/ 

1 77 

nm 

L* 


2 no 

10:, 


2 ..'ll 

2 i '<» 

1 

no 



2 1 

I '.‘■pi'fip 

n:. 


2 ‘12 ' 


l-iv-.i. 

rjo 

•U-.-i:,' 

1 

2-1 ir. 

• 1 

I i 

L' .'•< i 

2 . !'. 

. 107 

1 1 ‘ 

JtSO. 1 

1 ria 

2-1.. I 
' 2-1“ l 

2 ’ "•» • 

2 4>''l 

2 ‘iOJ 

• ‘ m'l 
, J ’0 

140 

2- IV : 

2-2iL 

2 

* 1 •;;7 ill 

Wo 

2 -lOl 


, 


IfiO 

2-1 r' 


2‘.‘;';4 


i:if. 

2-4 1:: 


1 2 .. 

* 

mo 

2 1*>2 

' 2 2() 1 i 

! • . 1 . ;.-,0 

• ;i7-i. 

lO.S 

2 .122 

I 2 "Jo ■' 1 

2 li'jf. 

; J-;.:27 

UO 

2- 110 

: 2 27.2 

2:M0 

inV-JJI 

nr. . 

2- lOo 

: 2‘2I& ; 

2 12!) 

1 •I•.•{71U 

ISO 

2;;!»o 

I 2210 , 

2-;s?o 


i>r. 

2\'177 

2-2*11 j 

2 ;ii] 

•m; 7 ii 

100 • 


2.2^‘ 1 

2‘|01J 

; I'.'wOs 

!!):> 

2'II7.S 


•'•2Pr> 

1 r.7(M 

‘JOO 

2 -111 1 

I 2'2M: , 

2 2{?!? 

1 1 *.‘1700 


_ 

.. _ 



. _ 


/v.c. Sii}i|nKe llial in a •Irlc'Viijiiial i«iii of ilfMof-r U'lJDdu ^!a?ii of 
1 !ii( >«\us oiilaiiifd. Knmi ^I'ahlo A w<* fiml this ainfffmt e,«|iialfl 
ll:") iiiL'niis of lifjttrcie : ami hy 'lalilc^ Ih in flic roiiiiiiii 
«l*xtro.s»*, tlif iioiires 1 1;^ show 1*411, O j.-'-J «;i'aiiis 

df (hiO ^nTti'<j)oinl to J gram of «li'\lrose. 



TiiMn’s vni.ruiKTRTc mrtftod. 

• \ 

The following voliimoirij* inelhtd, dre to Lin' and Kindle, is 
claimed to Ikj t[Uite as accurate as tlie gravimetric inetlmd already 
deserilied and has tlie adxaiilage of being far more rapid. 'J’lie 
average error is ! jiart in 

rehling’s ‘iolutioii ia used and is made as follows : — 

Solnltojif Xu. 1, — Dissljlve grams of jnire copper Hiilphate 

cryslal.s in \va-"» and make uj) to 1 lure. 

Solnhoii .Vo. 2. - .‘ilG graiu** of Itoehelle salt are dihsolved in hot 
water, 142 grMus of canstic*ioda di.ssolvi'd separately, the two soliu- 
tions mi.\ed in a litre flask, cooled and made up to the mark. 

Kqiial \oluiiicsof these two solutions are accurately measured out 
at 1 (\, ami mixed in a dry lla.sk immediately liefore use. Tlie 

mixiure coustit.ute> the solution from which measured i|uantities 
are taken for I it rat ion. 

Tlie indicator is juvpared as follows: rb grams of ammmiium 
thiocyanate and 1 gram of IViTpus ammoimim .su!]>liate are disstilvcd 
in 1(J c.c. of water, 2*5 e.c. of eoiie. lixdroehionc ac.id added, and the 
solution deeolori/ed hy the eaulioiis adiiilion- oi /am* dust,, 'riie iudi 
caior wlien kept for some time again deve'io])s the red (ferric) colour 
due lit jttmosjiherie oxidation, and must again he reduced. When 
deinlorizcd too often in thi^ wav, the ind,ical,or lo.ses sensitixeness. 

, Mfihnii of l‘rort(lurr- 1(1 c «•. of Kidding s solution are ]ii]tetied 
into a 200 c.c. hoiliiig flask ami rai.sed to hoi ling. The sugar solu- 
tion, ’yhich should, he adjusted to such a .strength ih.U 2() lr, ;10 c.c. 
of it are ivijiiired to reduce K* c.c. of I'Vhliiig’s solution, is then run 
into the boiling (undiluted) lupiid in small amounts, commencing 
wdth ft c.\.. After each -.id di lion of sugar .solution llic mixture is 
boiled, the liquid being kejit rotated. About a do/eii drops of the 
iniTicatory are 'placAnl op a white porcelain plate, and wlien it is 
judged that the precijutal ion of e.uprou.s oxide is eomplete, a drop 
of the liipiid is wiUidraw ii hy a glas.*- nul or a eajiillary tube, and 
brought into contact with a drop of the indicator on the p|ate.’ The 
Lest, must fie c.arrie(fout rapidly, 'riie. t il ralion must he. performed 
as rajiidly x:.-* i^oHsihle, as an atmo.s|,'here of st eam is then kept in the, 
neck of the flask and the iiitiueiice ol atmos()heric oxxget avoided. 
At the llnal ]ioint, the liquid is liFiiled for about tini seconds. The 
first titration may^ive only an ajiproximate result, and a second or 
third be necessary l,i> e.'^tahh.sh the end point accurately. Om* titra- 
tion takes from 2A to minutes 'J’he titration can lie canied out 
by artificial light Viiicandescetit gas f.v electric light). 

The Kettliiig’s soliilipn is slaiidardized as follows: I )issolv(*'()*9r» 
gram of jnire sucrose in wa^er (150 c.e ), add 11^' c.c. of N/2 H(t], and 
boil the niixttfie for one iiiiivite. ^Cool, add ,'10 c.c. N/2 sodiufti 
hydroxide solution and make up with xvale.r to 500 e,.c. Tk is solu- 
tion, which contains 0*2 gram of inve.rt sugar per 100 c.e., is then 
^titrated with 10 e..c. jiortious of Kehliiig's solut.ioii as above. (About 
25*5 c.t. qf tlic,former Holntioii wdll he required.) Tlie. value of the 
solution in Leriiis of dextrose* mallosc, etc., is deteriuiui'd in a similar^ 
luanuer.® Kvery pre^iaratioii of Kehliiig’s solution will need stanilard- 
i/irig. . Kesulls arc c.alculated by the following talile. * 
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^ lAf: AN.. Jones’s Tai;...; KKni.iNo's S<...itt...n 

I - I .. . I 

TiJviirtSiinjir. 



I'.i:. vS 

: u ; 

K‘3 3 

0 1341* IHUS 

i;'r> f. 

! 0 ];!fi6 i 

]s;m 

Ul.'llO 


1 o-n34 1 

182 Ji 

0 128^ ■ Vsi)-1 


0-l2<»8 : 


0-125'J. lSP-2 

.... 

l*0-l-74 ' 


- 


' Sre 77«- Aiinlusf, llHis, 3J, l«fi Tln^ ta»iir was (’iMiBtniri.fii .m ij,<. j„.sis nf a 
Ijropjiriitioii of >ohlin-'’.s Huliitiun of whirh lo c.c. re(|*iii-«*‘jr*t;r) r <■ of an 
CMit. Biilm.ioii (if irivt-rt Hii-.-rir. » an. per 


Kxfinijiles .^llowi!l{^ Uic use of the al..ivc liable,. 

(i) Sn|)|K»He. tlwt c.r.\.f a solution of fiiire laevulose arc 

reijuired to red lire In (m*. of Feldiiigs .solution. Tin* ti^ire in tlie 
colniim iiiidoi- L andojjposiie 25, vi/, the Lrraius of 

Isjevulose in KM) c.e. oi iht* ,si*lut1l)n. * 

(ii) iS^ippose that for In c.c. of F^linjrs soluLioiA2-7 c.c. of a 
solution of pure dextrose are ivijuiml. Then the nraiu.s of dextrose 

c.c of»the .solution will he 

0-lf)77-('ir)77-*l5:}‘’}x •7-0-1.577-0(H)32-,0'lf)V- ’ 

(iii) The niiinherfl given in eoluiiins 1)’, 1/, 1', and M'^re used 
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wlion se]iar.'il(' rlfleniiiiialions of iw') sufurs in a TMi\r,nr<% 

v.ij. <-.ominLT( i:il invcrl siii^ar, aro n'4|iMri;(l. in llnw I -hm s ]iolariim*lriV: 
oiis«*rvalion.s aiv nerrs'iary, in adiliLion to iIil' (U-UT inmaLmn <»f 
redufinj; powtT. A fully workfil-tnil. <*\ain|)li* of tin* I’alc.ul.u' ion of 
^joi'ivnlaorruif di‘\lr>'at*an(l l;n*viilo-.i- rr.'-jiccl.ivoly from datasooljuined 
ifa ^ivcu iii/y’/t*- Aitiilyd^ I'JUS, 33 H‘d < / aoj. 

Ai.f'onot,oMii:THY. 

Alcolioloinnfry is tin* jiroft*-!? of d<*^eriniiiinij Uie sfivn^l li of alc-olicd 
or the jH'icenlap; of alih'dmc ali-o}>ol in a spinlnmis nu\! iin*. 

The lollowin^ Tahle, wlo'di l^ helitoi-d in Ik tin- ino-t a< r:iral« in 
cxisloiiee, a h}iorionr>i form of ilial conijnled ]iy Mr T. ,1. (Miealrr 
and Mr .lohn llolmrs, of the < ioM-rnnionl Lidniralory, hondon, 
niidcr tin- dirooiitm of Sir ICdward 'I’lioipi*, I'Mt.S., wlio was tln-n 
ilh l*rin(‘i|ial. In it .ire iin*r}r|Mirat.« •! tin* ri“<iills ol tin* n'MMr.'lie.s 
of four aiiYlionl n*.-', Mcndr4e«-ll wIiom- work “adniifu*dl\ 

constil iitc" the nlo^t ••oni|n«‘li»’nsi\i* and exai 1 of ilie n*S( ‘an- lies 
hilluTlo made in tin* Held oi alt olioloniet r\ ; I’da.t'ieii and < Idpiii 
(17JtU IM); l)rinl\waler( l'^t^;; andllie haiM-rlu'l.e Normal I'ln liiino> 
Kommi.s.sioii ( r»i ill n, 1 '>>'!)). 'J’lie hasi'. oi lie- TaMe JS Mendeleell'.'. 
alcoliol of Kjt. s^M*. O'TDo.'tit at jr>'<> 'lo‘«; in air, 

7Vo«/ In the asse.-^iiifiit of duly an«^ in erimnifreial 

I ramsaction*! t.lic si.imlaid of slreiiolh is lermi'd “proof.' Spirit ot 
jiroof Vtrcn^Mh i.-. dJinetl hy .'•taliite (o8 ( leo. ill t ‘Jh) a’^ “that 
which at a ,’emj>eraUire <»f nj* !•’. wt'ioli,*. c\ai ll_\ |■•‘tll^ of an eipial 
measiin'* of ili^tilled water" al.Mi al r»| !•'. 'I'lie .sp. ov. nf jtroof sp>rit 

at <10 K <i0 V. IS 0’31'JT<». amt it contain- per i-enl. hy vveiolil 
anr^''T'J0 per eenh hv \olnme i>f anhyilriti:- (or ah't>lnle) ahittiol. 
Spirits of, liii^her aletihnlie. eoatenl are .sani to he i»f oxt'i jiroof 
.slitm^lli (o,]».) and those of lower aleolndic content of nntler])roof 
.streiioili (ii.p.). K 

To lind |»•r(■enta<^^M^f jiroof s]>iril : • 

fn) In Spirits of overproof .slreiif^th : add 100 to Ihe pe.iv.entiioc 
overjiroof, itinV. * , 

Sj). gr. O'Hl’Jd ]n*r c-ent. o.j). ;ind contains l(iH-:!S*j)er cent, 

of proof sjiirit. KW vols. id this .spirit, when diluted with watei, 
will give IdS ilH voh. of prouf .sjiint. 

(h) In .Spirits of underjin»of streiij^h : '!uhlra«‘t the jicnenlage 
underproof from |iV), thus: * 

Sp. gr. 0-'J(lir»- l*2'00 per eent. ii.p. and conUins KKJ 42 r)8*‘]>er 
cent, of jiroof spirit.. 

American jnoof spirit is defined a.s eontainiiig one half^ of its 
volnine of Tralle.s's alcoliol at lo'C" C. , The latter lia.s the sji. gr. 
0'73-l() at 1.0 C '/Ifi-ti- O. lint a.s the American gallon ■•is only -/tli.*: 
of the. ^Iritisli gallon, J0(> llritish jirofif galhm.s are erjual to 137 
Ameneaii proof^galhnis. * 
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FollMUL-'E R»U THE ( V)\VKi:fil.)N «)F I >1 1'TEurfilT StATEM ENTS, 
oE Ai.Eoholu' S'J WENiiTII. 

Let S - :il (UV K. 

Vo «il .•ili'.oliilc per lOn .'mhhx 

r'Vf- i-.r, , „ „ liH'i-.r. 

- jframs „ ' „ liMic.t;. 

'l*-- r.c. <»f ja-r I'lU c.c. 

Ami iisiiij; «*•*. to iiiilnal«**tlie oiTupiod Ly J piaiii of w.ili-j' 

!it(i<r F. (“rojiiited ' ex.). , 

, U‘7M‘5»‘» v'-7- v 'r (MoIiiM; I' 

** S ~ S S 
rfr.-f^,^y J-i'CO! S l-JEol ir r ■’ :.7Hi !'. 

'tr'i -‘;„xS P. 

I ' ”0 y i!-!'* s J -To 1 I r ‘2-JJ '-O r h . 

Till* niftiioilf' of (.Ptainisii: iIk* fori'iul:'' .’in- illustriiU'd l>y 

till’ t\\<. i*\anipli*8 p^ivfii !h*1i-iv. 

To find a fv ci-nreit i>tr>(n(.f:ar lii rnitivn' {r.r} inin jitnrnlotfi 

by vrvihf {%). 

1<K) of alcolioi wlio^-i .s]» pi a! •! (’>0 F. F wcipli 100 S 
ji[raiii.s Hiicl coi'laiii r c.r. of ;il»-o]iiU' almliol. * 

That IS, J(J0 S piaiii.-^ eonlain r e.c. oi .ib'-olnu- .-ilfttliol. 

^ 

JOOprani.s ,.i .e.e, 

. S 

Kill 1 t.c. of alwoliiti* Alcoliol O’TiCid pram. 

_ ,j, . K . , 1 y 70110 

•• • .. e.c. weigh ^ plains. 

That is, 10) graiii-s rontaiii ^ grams of ah.soliite ah i.lm*], 

r//*x0 79;Fi 

or O' _ / 


Similarly, to find the fa* lor in i*h(‘ case of proof .‘spirit. 

llerti lob c.c. eitijiain i* c.c. of ]H’oof spirit — that, is, 10t> Sprains 
«;ontaiii 1* cx. of proof bpirit. 

lint 1 e.c. of j*roof spirif weighs 0-!)y)7ti gram and 1 gram of jiroof 
.spirit eontains (N^28 gram of ahsolnlr aleohol. 

1 c.e.«.if proof spirit contains O'f) 1070 x ' IJ>:JH-^0’-ir>.*i2d gr, 'fins of 
ahsolnte alcoliol. • * . 

Therefore U)0 S gnuns ipf tjn* given almliol contain 0 401126 )^l’ 
grains of ahsolnte alcohol. *' 

That is U'O grauia contain grams of a]).soli>te alcohol 

® » 

. 0-4r.326 I* 

or %- 5— • 
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Itnh'.- To o})tain mrsi* } xp. i:i .-'t (5'J* (' 0,)# niultj|>ly 

tlu* fmitor "ivcu in tin- u!»,< .sil,f to Uic ol)s**rvol xit. irr. l>y, tlie 
diirmjiice in t)‘ni|iPiaturo, aii'l «</'/ if tlie mvnfctl Lem priMMi! <'*!'< abitoe 
60 ‘ F., or suUt'url if it is Vn'/r 00". 

Ex. — Till* sp. iji. :il »'0' Fall, of ilihilo alenliol of sj/. j'v. O'Uii‘2 at 
64" Fah. ix 0 1 (O'UOI'Ji t x 1) 

h’t'iKs i-nK Dii.rrioN or Ai.r<>noL. 

• 

Find in rvery wlial frarlmn nf xircnrlli lln- Mral'^^yjpirn I’mI' 
till’ Hl.umooj' in U-misnt jin ni .-jiinl. aim i I k;ii«*i' iil»!,ii’i llif ijii:inl.M_\ 
of the slrnijofr .-.pirit to in- diluLi-d to pn liiiro tin* it I'n,' d Lniniml 
of the wesiKi-r xjnnt. 

Ex. 1. Tn iiiiikr 20 L'nll.Mi. of sjniii :'() u |i jmin -ipiril 2.> i.ji. 
Spirit 20 11. p. rontainx MU pri rmt. oj j»r^,nf ‘•juri!. 

2ry o.ji. ,. 120 \ „ 

iloiici* tlu; frac.tinn J'* niid the aiSniinl of tin- t^tnniofi' 

^ *' l2r) 2t 

si>ii'it required in 12'^ or 12 njillonh 3 ipiarlx 8 

2»> 

H. oTiTKKiS. 'Kliis i .1 ofirofnlly diliitod with walcr till llu* iiiixLiir*' 
iiieasnroH 20 gjdloti'-i. « 

(80 vols. of the iiliovt* slioii*.; sjiirit dihiLod to I2o tols. frill give 
el)irit 20" ii.p.) 
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. AlXSOirOL CAT.CULATIONB. 


Kv. 2. T(» make 20 pallinis of sj.'irit. 30" o.yi. I njl.n sjtiril. (»()"' o.ji. 

Here llie fraiiiini is and *'*x20- 1(J' 

ion 10 10 ' 

Jlciicc lOj ‘jrtlloT^, or 10 i^allons 1 (|U.'irl of the slrcaipn’ sinril 
must he, «liiiite<l lo 20; gallon's. 

(13<i volfti^of lIil stronger spirit dilnied to 100 vols. will give 
•'pirit 30 c>.]).) 

A ftftnixnufitiom.— In loehiiieal (iprrat ions i1 is freijiieiilly re<|iiin‘d to 
know what proportioij nf water muM he added lo spirit in order to 
•redn«‘e itsstrenglh hy agixeii ;»;nount. in tins f-a'-e the «-tin trad ion 
that takes ])l.'u-e \\heii s]>iim. and water are mixed is flore'jarded, and 
the caleiilalion is lia^ed on the ]*rinei]»lt! lhal the voliiine isiiiveisel\ 
as the dreiigth. 'I'lie volume Mliieh the lediiced sjiiril will have is 
cahailrded, ainJ the dillerein'e hel weeii this and tin original volnnie 
is Uikeii as tin \olnnn of (.lislilleil , watt‘r to he .elded. 

Er. lho\ nmeh water is re(|n' red to reduce 00 gallons of sjiiril at 
10 o.p. to o.]i. i 

JO o.j>.- 110 i)cr cent, of* proof spirit, 
f/o.p. --lnr> ,, 

lienee volume of r»Mineed .'^plrii will he, 

60 62*0 gallons. 

Hio 

ami fhe volume «»f’ water to l^»e, add*‘fl is 62*!>- 60 2-0 gallons. 

Ihfitillaiiou itj Sptnts. - In delenniniiig s)»inl slieiiglli.' hy di^ 
tilial'.on yl should Ik* ijo|,ed lhal. while it i.s possible lo distil wilhont 
loss spirits of nnderpr(»of streiigtli inlo the same volume, il i.s neci-s 
to dilute, fiv*rj»roof sjurits and distil into two, three, or foiii 
times tli». original volume. 

The strength of spirits eaii also he <letermined hy hoiling oil tin 
alcohol, etc. (Taharie’s inctliod). h'oi details and Vdiint’s iiilrpioxed 
formula f^^r calculaling re.sulis. .>e» p. lOo. * 

OhurumfJtHi. The amount hy xvhndi the true alcolndie sirc'ngth 
of hrandy or rum ilill'ers frum the ajiparent strength :js iiidi»*al.ed 
hy a hydrometer or a density delenniiialion is termed the 
“oh-Mairation.” • 

lu “'riiK Sale of Food ami Itrugs Act .AmeinlineuI Act, ]87h,' 
sijctiou 6, it is enacted th;|t lliamly, Whi.^ky, or Ihiin may he reiluc.etl 
to 2.")" u.]». ami (tIii to 3:V ii.p. / 

This, lifciwever, has been su]»ersedeil, ami .at the jneseiiL time ^11)26) 
no Spirits are allowed he sold at a higher st|euglli tliaii 30'' ii.]). 

The foil ow'iiig ex.ample fvill shovf how to calculate pi‘rcentages*/)f 
added w'ater^^i diluted sjnrits.* ^ 

Siij)pose 20 " u.]». is allowed. ^ 

If a .samjdc is N" u.p., 100 volumes will contain H voliiiijes of 
wavteriand (100- N) v»)lumes of proof s^iirit. 

Let X We the* percentage water hy volume added to spirit of 25'' 
u.p. to produce a sample N" u.p. 
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HejK'O, l'> Ui't wait'! uii re,i'<* *liU' ili'^rpcr ii.ji. .il»»\re* 

25 In’ nin*-l liird. 

Siijnlarl_\, it u j». an- ail.nw*. tlir iMniiula U;ct>mc.'f 


1*1.. 


aihl irji5"’ iLji are a]ii>\'f‘d. 
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(n\KN JN nil'; l*iii»>riiA'i*r Tviii.i *'«> i}i\j Iiiky va\ m is Acnuii) 
^V^•K AVITII Til* I-* rriCN MIUNAI AloMh’ WFIiiH'I’S <»* ll»2l. 
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KAnOltS KUK CaLOULATINO VaRIOJ'IS NtTJiOGENOlflS SUl{STANer:S. 

^ r 


Multiply 
Nitri>;:eii l>\ j 

J.iiKiiritlnii, Authority. 

. 

Alhiimiliiijli.*- . 

IPJ^ i 


Ailmmiii 

d :{ii 

(1‘SOririO Ikichmond 

<’:i«cui . 



Proteins ol' . 

» : 


, , milk . 


1 

,, dried milk 

i»;;s 

o-sois:- ' 

1 (itdatm .... 

.vr. 

(1*7 lO.'h) Allen .111(1 Seurle : 

1 


Mil. -hell 

1 Proteins in nieid-extriiei i 


in Allen and Seiirle 

1 ilid(‘ .snli>taii(;<* (IVoiii 



1 iiitrof'en^in leather) . 

a»jy 

<l-7l!'.^(S 1 . 1 . 0. I'aikei 


Tht' nniifHTaiirt‘ of jH'iliihf atnfh'' ttn* in 

innus ot “food iinil.v wliidi an- calcuiaifii ys inilow^ : 

Mnllijilv tlu' ^uin of (,lu* ]M‘rct'ULap> ut (»il and aD'ainiinoid^ l»> tiA 
and a(l<l lln* (d “diii»*sUl>K; carlxdis diatf.s ’’ Tin* ivmiII 

gJvc^ !.lu* |n:rccnlap‘ <»i lood nnii.s. 

/i.M. 1 wo Iinw-ft] cliku.' citiilaiiK'd 

* A li 

(du . •. . . io-(m; 

Alltiuililjruds , . 1'V -Il' 

fleilCH' M’l* ll!lV«' 

Ii'< 1(1(1 IMiitfi 

10i-r> + .‘i:»T.!l--- i;;; 

j; J(H)^ 

:is'r.fjx24*- 9(Mo+y-ir,- j3o-5. 

The relative valuer of A and I! rm* thus 

137 : 130T), or l or, : 1. 

• It iiniHl be sjf^ehilly iioth'cd tflat. “ units” ex|ire.ss /alia/ 
•intri'/ma valna of a feediiifj stiii!’ - botli aa^food, and as manure al'h r 
^ it has passed throiij^lf the animal. * 

* C)y»^r, I'oi tiliicTiit and FenUyti Stvffn, ]». 81. 

t BoHt «ionc by UHinjr Uil* equivalent frauliuii -i*. tluw **-nM'4fi. 

• 4 *4 
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UJliH, FATH, AND WAXKS^ 

Oils, and Wv'kns. 

Oils firo iicDt.ivil luxiu*,-! ninro (ir h'N-^ viscous '•.oTi'iist.ijnrc, liqiiitl 
’hI, the oDliriar) l.‘iii|nT:ii.i!D , . (.hiImiMi’iK, li.-riiLcr lliaii w.alia- auf! 
iiisolublw ill it, soiiu 1 soImI*!*’ in iilcolntl, aiui alu.ivs .sohililo in 
ether. Oils are rla^'^itird a*; rDllnvs ; oi ii.iJ 'ils ; (ii/ 

essentwl nr rohttih- mis; hiilI Oii) Mtufrnl oils.' 'I'is ‘if'l.f or fhrJ 
.»il.s are ."itniil) li«|iii(l taL.and, in i‘ont.ra'ii.-|.Mi'-i.n*;n l.<. ilu* rnemliW 
nt^ the sec/Mid nlos.-, (IcrninjmM' whei' l^eal.-d oils •have 

stnni^ and eharal•ten.'^t»^■ anil a!« vajioiin/.il.h wiilmut 

(ieeninpositioii, nsiiali\ wit’n no reddiio, r'i.Minr.i;.?l 

oils l■,ollsist f'f h\ !io»‘..ilM>ns m- 'itlir: llnid 'n-i'lii'N Hh.’li-'J with solid 
<»xidi7cd eoniponiifb ' »ii suci , <n li\ (‘\.iji ir:il mn, tlie 

hitter nl’le-tj er_\slailj/.e ciiL the -.ijul line -ejwira: in;. If ino li;nned 
lilt* wliilM I lie liijuil i' -ji'ilh-d lit*' Inn i\JI}nrnl 

tiils form a class stmiewlial h\ ihomselves, ..rid iiiclnde jietrolenm 
and oilf’ distilled from jieal. .sh.ile, •eU*. ; liie\ consist ol* in ixMires 
of hydrocArhoii.^. 

Fitts iw the (neutral} Intdi ivndes of the liitrliei fatty ;ic, els, A 
^'real inimy fats ma' la «'‘nesideivd -i ni'xture' of the iriffjvirri les 
of sewral tatty aeidv. m ot ir!|»aliintni, tristear ' and t.rioleiii ; 
hut mixed ester.- of j:lfi<T,i1 ma\ alno exist in h. ', oleo- 

pulinito-hiityrate* ill inillei-tat. • 

JVa.m are e.slers lorined In the iiiiion of ’noiio- oi o hsdin 
alcohols with the higher hitti aeid'... ',’lie ‘li'‘ivtoH,#io not 

contain gIy«'eroI, aiul eoll^e^pl^ ntly. on heiiiii Itealtd, do ti''i emit 
the odour ot acrolein, neillier do they, ou^keepni};. 'n'. mne ranrid, 
owing to the stahiliiy of the e.sUn^s of wliieli they coiisi* . Waxe-y 
arc derived from hot.li the animal and tin* vj'gelfihle king hnn.-, 

beeswax being tyjiieal of tin* former, an?l carniiuha wj^x of tlie 
latter. 

Jn]«ii wax consist.- chiefly of gly<'eri«les, auri hemr is (ihussed 
• among whilst, ^p■rm oil contains onl,\,a stiialUimoiiiil of 

gjye.eride.s, but a large pcrwiitage of nnsa]ionilial)le nKilter, and iij 
cla.-sed among “>j’U.\es.” • 


(!) The arid vnlur the mea-n'-e of Mu* amount of free fatty 
acids in a fat or wa.\. - Mie iftimher of inilli-i..in.s of 

IKitn'ii^iuin liyrlroxide re.ijuin.a ti» neutnili/e the free fatly ai id.*^ in 
one. gram of a fat or wax. * , ■ . . i 

•* vOi) Tlie «apom7f>af?ft// nr/nc, AW<r/,r rnlvr, is the numlier of 
nuTligrams of poLiwsinm hydroxide it^nuiivd to siiM.nrfv eoini.lelely 
one gnftu of a fat or wax ^or gives gram.- of IvlU) reiinired foi 
lOtKl grams, of a fal or wax^. . . ■ 

(3; The vstn ralw gives tjie iiumlie.r of milligram.s of potassinin 
hydroxide n*qnired for llie baiiouiticatiou of the ne.iitraUeslcvs m 
hue gram of a father wax. 
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OlliS, PATH, AND WAXES. 


* » * 

If u fat coiiiains no fn-o faily idt-iilV'fil witli ; liiM. 

in ihc niur«‘ u^ual ra:-r, in wliiclj sili:i^l (jiiaiil :1 in'j itl' fifc faU,v 
acids aic jnv^cnl, (it) is <»btaincd by snlilracliiit; (I) from (:i). , 

(4) Tlic Wflihe nfh'c i.s ibi* (uTCiMitaLT of io'Imic clibumlf (KM) 
cxjiifs.'C(l in UTins of in-line w lin-li is :ibsf rbi‘.| b^ an ml, fal, c-r wax. 
(n) M’iic. Ihhiiri- ruhh* I', llie ]MMTi‘nla_ii[c ol iii-()li;li;c lail\ acids 
1 un-ajmi.ili.iblc mali» r in a fat or wax. For nm.-t fat." i! ian}.ic- 
froni 9f) ri to Ub |»er cent. 

(O'; 'I'lic IXirh, rt M». 4 \\4iir is ibc nninbci of «■ c. of dci iii'inii/d 
alkali rci|niiv.il to ncnti.ib'/e llic <Ti‘:;illalc nf vi-laiilc aci-b (dilained 
from Ti LO-am- nf a fat or \va\ Im f.lu* lli-idu-rl d i^-l ■ i iai a 'H pini-.-^- 
(7) The Ki'ttjil nihif till' number nf mill'i^r ims oi ]niias- non 
li\dro\ide ivtjiiircil |o neutralize the aceiic a'i-l nbiaiiieil wi"n 
1 pain of an au'ivlaicd oil, fa», or wax i.^* sa]ioiiilird. 

Tihr 7y.s‘(. 'I’bip i*- Ibo soli-lifMnjj; jw-int in de^M-ec.i ( 'enti‘:rfide of 
lb(‘ iui\c(i fatlv acids from an fuj or fat. 

Acid value <O ri(>L’ Iree iatl\ aci-i.- (ev^uei ed a,w olei»*). 



lAurEs OF C0N?rA.Nr>. mf Oil-. F\t-. avd Waxf- 

!•— \p.LT Oils. 


tahIiEs ( 



Tl>e \ I'u-js !■■ I.V iTi tl’:s column Inflr.dp tii’ "'ipb 

,, , TV- T mjahiKinirii*' 

— I:i /hss's Hntyro-refiact'jmeteT a ri-se ' j : ts 




Mutton Tall.- v; . r.-55«-'30>i ' 40-43 . 95-9R ' 1'3J-195 3'-43 



TABLi> TtF C0N-I\NIS OF Olf.'i. Fais. AM- \VaxF>5. 
'''n-;nAULK Fai«^. 



’n=iii)i’**utlA iJ 
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Ani)VNl>A. 


Name of oil, l.Vj-,*/Ur.V’ r. 

(‘liiii(si;\\(jti(l (Tunj')(l)) *L*14 

Puliii keryol , . *0 8»I() sy.'i'' 

Soysi br.!in (1); . 0 lil' 1- 

Wliulo . oi»17-‘.'i!7 

' At9;»/if. r. 0. • I 


' # 

' Snpoiiitic:i- 

Iodine 


1 tioii \aliie. 

1 

i value 

refra.l'. meter. 

, . 

1 I0‘J lOi; 

! Hib 17': 


211 2:>0 

1 ir» 2:5 

1 JUi'f. fo 411 “ (I. 

j j«i;{ 

[ 12'; 

_ f,li (<i -Id" 

1 1S7-1SM. 

Uu 12;. 

oG 50 (n •1U''C. 


i lU I. iii(li'\ al. ■'()' , J .MB. 


TaULK HHU\\IN<. PKl.-HKfiT .MtISsI, V,\1,T'1..s )‘<»K (’I'.KIAIN 
Oii-s. Pats. Am» Waxe.^. 


(c.c. I'l/lO alkali iVMuireil bs f» u'miiis. ^ 


Ahiioiul oil 

0-f, 

Ajincot kernel oil 

0-0 

Avueliis (^il 

o O Ij-fi 

Jleeswiix . 

u-:m (i-.M 

Cacao butter . 

1*0 

Castor oil 

1 -1 

Coeo-iiut oil 

. 6T)-8 

Coil -liver oil 

0'4 i‘ 8 

Cotton -seed oil 

0*7 u-0 

Crolouoil ♦ . 

12-13T' 

Laid 

0*5-0*77 

Tiiiisi^'d oil • , • 

. U*i‘ 

Maize oil . 

.• 4-4 -f. 


' ^ AvI'.KA(/E P 0 LK.NSKI 


Neal’s loot oil 

O-p |.o 

N'l^’'. 1 seed oil 

()’!l 

Nutmee l.lltICl 

. 1 1 *2 

Olivt oil . 

d-G 

Palm oil . 

0*S 1*9 

P.ilii»ikernel 01 ! 

. G*8 

Raj.et.il . 

O-'i 0-s 

N-Sillli' oil 

I 2 

Soy.i bean > i! ^ 

below 1 

Sjierni oil , 

u*r. 

'I’ullow 

ii-:, 

Wlialroil. 

0*7 '2*ii 

^VheliI oil 

. 2 5 

Vah*ks UK Oils. 



Atacliis. cacao, (M^itoti, <'hinos«- vegetal ilu t.iliov, In ui|iM‘t iJ. liii'l, liiiM ru 
ni.-H/e, oli\e. palift, po|»]»y.si-u<j, ruju’, .sn^aiii*. snya, .■'iiiuniir. .^un 

flower, tallow — each below ]. 


IJiitterfjil . 
(loco-iiut • 
Palm kernel 
Oleo-oil . 


ti’3 ’ Martianne miilaiiiin^ m* • 

](» .b ' ciico-mil oil . b'f* 

10- P.i j Cacao biitlei . . . 0';i 

0'5,V ) 


^ Oils msu Pats. 

Taiu.k of Sai'iinifk aiuin Vai.i’Ks. 


J5 Grains Sapojiilieil. 

1 c.c. N/2 aehl- 0 028O;» ^oaf.i KOIl (b>;r. 


Ko.of c.e. N/-J 

Su]*.nitlejition , 

No. of e.e. S/‘2 

■ 

Siipoiiilli-iition 

acid used. 

valuj^ 

1 acid nutdf j 

i value. 

# 

-f 0*1 C.C. -- d (f 56 : 


, +0*] c.c.^.d O' 

30*0 

168-30 

. 31 - 0 ' 

17 : 5 -01 


160-42 1 

*2 

'175*03 , 

, *4 

170-54 

1 *4 

170*15 

•fl 

171 -GT* 

-fi 

177-28 

•‘8 

172 79 

-8 , 

178-40 



OILS ANI> KATS. 


Kays. 

Taiw.1! .,1 ,Sm..,MH,A 1](.S ViLOi..- 
■» Grains Siipniiififil 

1 c.c. -O'OiJHO.'i K«>H I'M 17 


No, of C.c. N/*' 
^rid UReii 


.S:iTnniiInainiii 

‘•.llUl . 




*8 


•fi 

ji’ 

34 -0 

1i»'' 7? 

> 




i.M 

1 40-0 

M 

1 

!1*L' 

‘2 

2ll.i . 

'6 

liH 11 

1 

. -i-.'O 'fl-l $ 

•8 


1 


3f.-(» 

T.T. 35 

I 

''9 

•- 

11*: '-17 

! 4!*o • 

2;.(f (. ■ 

■4 

'0 

11-..., 

11‘;*‘7l' 

j f 0. 

• .Vfil 

•s 

20(**''i 

. J-n 

i ’ ‘Ji- 

! ::6*0 

201 -'.fi 

1 :: 0 

1.:^;; ; 


2(>3'oS 


■>2-4l 1 

■•1 

2"|-2‘' 

1 1 -0 

, • i 

■6 ; 


; 0-0 

<‘'C ,' 

■« 

. 2f»«; !5 

1 

Ili" 2/ 

37*0 • 

207 

8-0 

1 1 

•2 

208 -iiy 

1 • I’-(' •, 

50'i0 

•4 

20P-81 

lu 0 

5(.10 

•« 

210-94 

% 

• 

— 


^The SnpoiiifimtioH Kifinvahat of a fai. ilic. Iiuiiiber of omuis rii.ul 
^►c'nlrl be .s'ljioTiifirtl l»\* I liln* of^ iioriua^^solutio’i of any alknli, fl 
Is iI15e quolieiit obtained b} ilividiiig# 501(18 by the r^i])Oiiiticalioii 
value. '• 
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• rUJTTUn-RBVUAOrOMBTER. 


r.UTMll) Ri;i LAiT(»Mh;ir.ll,- TM.kK Kl>lt (\jNVBKsION <iK fSf'.4ri,K 

Tti.MUNCs INTO Kkh;A(;tivk I\i»H'Ks#w^) kiu: Yi-.i.i.ow Lumit.* 


1 Sr:ilt' 


Si ah* 


1 S. ah- 

f 

1 rv.uiiiy,' 

! "u 

« 


i R- .III Mi:. 

|~,« ■ 

1 r >i> 

f 

1 1 


1-4736 

.16 

l 13::s 

5.0 

M.'iiej 

! 

1 1711 

lio 

1 1377 

•f.l 

1 i-n5')u 

71 

I 1747 * 

lif) 

1 1 fii:. 1 


1 if5<w; 

76 

J-I7f.:i 

SO 

1 j 

63 

r!'il:! 

70 

1 17 ro 

31 

1 1 M.'.o 1 


1 MO lit 

77 

t;706 

31> 

; Tiwh; 


J -1036 

7'" 

1-477 1 

•.i.3 

1 nt7i 


1 1033 

71* 

T.1777 

31 

, 1 i'";i i 

67 

l*n.:;'.t 

SO 

1 17S3 

36 

1 j 


r.;»;.3 

^1 

r;7M' 

3«5 

i 1 -m . 1 

60 • ' 

140.- j 

f-- 

' J 1791 

37 

1 

O'l 1 

i ri'i;..'' ! 

'<3 

, I'lSOo 

J'.H 

i I-IMO 

♦u 1 

1 i-.i().;6 

M 

! l-lsOG 

30 

i Mr.i7 

^ Oti 1 

1 Tit;, 2 

I s:. 

' 1-1S12 

4U ' 

1--I:VJ4 

(53 

i 1 407^ 

1 S6 1 

T1SI7 

•n 

1 1 i:.3i 

: rJ4 

Tiov;. 

i 

1-1823 

A’l 

, , l’•l:•3^ 

' (if. 

TIO'.'l 


1 1^29 

13 

1 1 4;) 4 6 

I ».(» 

! rioii7 

' M* 

1 4834 


i Tlh.V.' 

! 

1 T1731 

90 

1-484U 

h 

! 1 1 

! 6S 

1 4710 

96 

ri8G8 

4() 

' ]'4:i(ir» 

' 60 

1 T47I7 

100 

1-1895 

17 . 

1 

L 70 

Ti723 



43 

• T4;.70 

71 

1 J 472H 



« 

. 

, j 





HorrccLiou fur 1 -The I'ollnwiiig lorimila 

apjtli«'fi])le t.«» all i'ally oils : 

liUl nt lif^ ihe jvfjaetive iu<lex at /' (1 

ni' „ 

Then • 


iif-lvr 


I ) X + 1 . 

' T - nM»ui.)7Ct 


Where t'=4(f C. the formula beeoiueB 




"owoThr 


AV. Olive oil. Ref. iiifRx at 30X1. is IMGsV 
Then » • 


n4„ 0'4657 x 


i-o(MjG7Gx;io 


+1 




* Ttfu vaJiKifi hurt) tfiveit have hvsn lihLuiued by iiitui'iinlutiuii froui the uliurt talile 
aiijtplieil liy /uifls with uanh iiihtrunieni.. • 

t See .AfUriL. Hoe Chein. iiul., i'JiS, 38, 'MZ T. 



Hrrjjoii Ajnalym.-^. 


JllJ 


C.C. 

1 /, .''O II'. n- 

i ill • >.1 ilr 

1 Aciil.- * 

1 

1-0 

o-'v 

1 \ ' 

1-f. 

o-vr. 


2-0 

(* i»#t 

. , 

2T. 

l'•44 


3-0 

('■ fi', 


3-ii 

O-'/J 

1* " 

4-0 

(' 70 

!(• : 

4-fi 

(••70 

' iipfj 

6-0 

() iSS 

: i!-:i 

frf, 

o-!»7 

' i> ii 

(>•(1 

l-OO 

• I'-i* 

(i’a 

1-14 

1 19 0 

7 ’ll 


; 10 *a 

7 -a 

] *32 

.0-0 

ti-0 

i l-l! 

2'i*;» 

KT> 

1 ' 

21*0 

90 

1 -.0.^ 

21 

9'h 

1*07 

22*0 

]0’0 

1 7ti 

22*,‘> 

]0T. 

1 

23*0 


1 01 

2‘! f* 

lJ-5 

2 <>2 

21*0 

12V '' 

2-lJ 

2 1 *7. 

12-f. 

2-20 


13 0 

1 1 

2"»H 

2a*'. 


_ . 




'-ivjrMT Am... Ijrrrn- Vaf. 

f‘ IrrJlM' l''UIt(‘I‘ K‘il lii-iiif' 


/, ''-luMi 

'■ ^ •Hill 

A. 1.1 


i'-k; 

1 

.2\;: 


.‘i .;4 

;;-ro j 

li'-t 

i*±_ 'i 

'} 

4 4n ;; 

4 n- l! 


1>I. til 


2!f*" 

‘j:*-:. 


:;i-o 

;; ; r, i 


3r:( ^ [• 

•;5;Vl. I 
- 
0-1 

O'L I 
. OM I- 

<•*-; J 


or 

.V<;i'.i‘. 


•J 

'•tfo 

4-;;. 
I -SI 
I II/. 
.Vi)2 
;.’]0 
r.j!» 

i'h 

ii'lO 


*J 

r.-si 

r.-tm 

()-"7 

C*i6 


0 02 
(1*04 
11-“:. 
0-07 


• CJilruIaml MK HuUrh Atio 


filAIlT or Ili’TTKR-FM^AMiOWF^) T\ MaROARTNE, 

'potion h of I, 111- “Si'll- '.f I'’.....! iiu.f l>rn-«. \('t, fiiiicts that 

>t is iiiflawfiil fo Ilia'll, •f.i-i nv, nr i-iif. •.■t any iii'ir_,Mriiie tli.* fat. 
of whic.li co'iLains mure tliaii 1o jun- rnit. of bnlKir fat. 



100 HETERMlNVriON OF MUTTER-PAT IN MAROARINE. 


Bi'ttki; ano Maim/aion/, Act, IMOT. 

• # 

Tho following [iroviriions of Lhe above are of iiiiiiortanfe to the* 
Pul)li( Analyst: - , 

S-'iMion '1 (1) (ixi'sthe limil of xvaler in InilLi;!- and margarine at 
If) |»cr 'cent., and 1>\ ‘•d» '^eciinn (i) the limit «»l water in nulk- 
hleijded Ihitter is L>i per <*ent.* 

Sw,ti»m 13 is as?' follows : (1) For the pnr|M»r,ys of the Sale of Food 
and* l)ri!g55 ainl thii| Act llic expr.-ssion “Margarine’ sIiaM 
mean any artude of foud, wlKtlu-r nined \\it.h hiiiler or not, wiii'di 
•V'“nil)ies Imttcr and is m*l irf’.lk-blendi‘d hiilter The above 
detinition shall he substitnleil for the delinilion oi margarim in the 
Margarine Act, lsS7. I’hi-' latter w.is a-^ follow- ; 'I'he word 
“ Miygarine shall mean all . bMane.es, wheiii T lomiioniids or 
otherwiM', ]ire]t.ired in iiuiUition of butter, and whether mixed with 
butter 01 not. 


« 

'rAi'.LF SMOWINO TIIK VaUIATIONS JN RKICnETn'-WoiXN V 

Ni.MiiKi:. K’l'i;., or UnriKu and Marwakink. t 


• __| 

* « Xleati. 

t 

bill U r. 

Variiiticuip. 

Marfrarine. | 

Reicheri-'Wolliiy miiriber 2SM e.c. 

21 •2-;i5 e.e. 

(I’O-O’fl c.e. 

iiisolulile liifty jicids 8r’76% 

85**>- 89*0% 


Siihible, fatty a( id.s , h*f)S% 

IhHyro - M'fraef (quieter j 

U6-7*0% 

ti*ane 

(Zeiss^ at 35" C. .• ■46-0 

13S-49 

52 50 

Iodine r-iii8«ir]j1i«iii , . i 

3! n;- 42*0% 

50-60% 

Sp, gi. KiO^ F /1 00" . j 0*9117 

0-9105 *9122 

0-901 --5*03 

Potash afjsorjitioii : 22 *58% 

22*01-22 9S% 

19H-19-0% 


The Intkrdki’ENDUNoe ok tub Prysioal and OniiMiCAL 
Ckitkmia in the Analysis of J^utteu-Fat. 

During 1901-2 over fotir liumlred li'tniple.s of butter Avere taken 
from farms or creameries in various jiarts rjf the United Kingdom, 
including the Orkneys, Shetlands uml Uel)n(|j's, thewimiihis being'- 
specially selecU^fi with tl#j view ff asee.rtmiiing by analysis SJi^* 
extent to wlftch the cheiiiital Aatiire of butter-fat is dependent on 
the climatic inHnenee.s to which thi^ cows* are ex]»os<'.d, on the 
nature and amount of the food supplied, and on the hf»*e(l, ixyioil 

■* Froin tlie Rrj»ort «»f the ollicial mri.hiiC for iU*n’nniiiiiig[ tlie percontagr ef 
hiitliT-fii* Ki ni:i.ivKni)e (Bct* Ttic jfiiafvut. li'iin, p. Mil). • 

t M.v n^Driiiip ILii'hiiifUiil, Bee A])p<*iiilix XXI. to the Filing Hejtortof the Depart^ 
mental C^mmittet on UvUer Jlegulatnmii, IWW. , 



‘ANALYSIS OK B 1 TT 1 EH FAT. 


m 


of larM-ion, andl iHIoKyufrasy of the iiK’rtvifliial cow. Of 

nillcctcd, :Lf»7 wni; fiHly aii.'ilys<‘fl in |,bf (b)Voniiii(*Til 
£alioriitory, ami I, In- whicli aiv fully recunled ui siip]>lt*- 

*iiioiil.f4 I.M 1.1u‘ n-porl a!i‘<-a'!\ i-« fcin-il lo. birm l.lic .M.l'i*-ct of n jiapcr 
with life u1k» 0‘ mil '* 1»\ l»r T K Tliot|K, C.l!., K.ll.S. The 
i-«‘siili,s aiv 'mMiiMri/'-'i in lln ^iii}>|Oi!ied t-ahlc - - « 


I 3.".7 hairiiili-n rx.-i'iuLi-d 

• ltiiUi‘ 1 -fat. ■ ■ " ■■ !"■ - 

S'‘ .--niiniifi 28 

. f «81- J (V ) j 

Ucii.lii'i'l - Wi'I'.i'; ■ I 

iiuinlu'r I'n'fi - ?i(»T) I’i'S i 

Sp ^r. 1 * 10 " F./l"c ! ni-ii - -'.'iffS nniiu ii-iH'.i;- - 'IMyO I 

SapiiiiiliciitioiM'tpin.i 1 . j 

h ut . . -j:*'- ' i‘M Ji * -Jf.i'i ■ L-ii } 

(K<io,tthU»ilci iiiunno: 'Sj'b •J.i'J’o ■() i!;}l *!' - j 

liiitvro - rt'li:ioi.'«iin n ’ j 

(Zeiss) at If. ( . ■ 4.’ 41\‘} .T.r4 I 

Sulnhleacuh 'K'; ! 'ft fs ;.7 j 

Iii^ohihlc ii'-id' '7 . ! !*• 1 - '^7'^ j • - ''77 i 


Or niorpe iii.'ik<‘' tin- followm:: j-onisr.eni • : - 
“ It will he ws'O that, iii a J- n- i-.il m-iisc, tin- Wdative (..‘usiTy of 
hnttcr-fat iiiciv.me' a- iho hei<'h-:ri-\Volln\ miniU-r i." au!‘rni‘nteil T 
Tlihs would, of e.iiii-M, jnlh.v ii-'iMi tin well-kiiowi. la(d*tii:H tin- 
glywride- <'f U>\\ )noh<".dar weijii :i t;realei (h-n^hy lliaii llic 
glyecrides **1' tin- hi_ln-r latis aokU. w liicli toccin* iii hiitter.” . . . 
‘‘ Speahhii.' hroa'i!\. Tin- variation'. o1 the Nipotiilie^tioii nuinl^'-rs 
are injiiivei'M- i-tdalii.n to llio-* -d ih*' lo iclu-ri''\Volliiy vahn-s and 
Ihe relative. (l('imiln-.t . . d’ln- nuinher- oeln■rall^;<l<•*■r(•a^e 
ill inaj^oiiliide a-H tin- Ih-ieh'-rt Wullnv value.', jiie.feast;, hut tin- rate 
of ilimiimlioii is imi re^-ul.ar. ' X 


J. 5 o.'i;i> OF AdKlVTL’JTUF. Ttr^-FS. 


Sal* of Uniter Ih-^nl- loii^, 1902 . 

Where the imuM-rl i-n of v‘' ‘‘ 

pe.r ce.iit., it ^hall h* preMii.e -f lo, the pmpo.'s-.'. oi the bah- ot Io*h 
and f)ni^s A-t.% to until the eoutrary is pro\ed, th.it 
•rtie hill ter is not ‘,'e!*uine h> leawni of tin- excessive anionnt ol 

cxteiyl.s tv. (hval liritain, and came iu8i' oixii-atmn 
on ir)tli Mav 1!»»± 


.%T/ni. ('hnn. .S'<f , I'-i'n I’P- 'il^ 

1 I’ali-iiliilcil nHUntypii-achl 

i These relatieiirt .-iru d. ducfil fri.in 
fariouB aiialylicat resnjitB. 




}*lotte,(l fnnn the averaJcH of the 



152 CALCJl.ATJON OF THE RESULTS OF MIi!k ANALYSES. 


•Tlio DojKivl.iiuiiiUl C(niiimttcc on T«‘f^^ilations, in Ui(*ir 

Final l{(*]»ort. daU-d 1st llfciMiihei'* IlKHJ, vrc.oninu'nd ; - * , 

(1) 'J'iial. I.he li"un‘ "Jl, arrival al 'Ly lln* |{^:iilif'ri.-\Vi)llny 
inolhfid, slioiild lu‘ tin* limit, lu-low wliicli ;i. im-siimplioT) slimild be 
raised lb:it IuiILt is nut irriiniTnr. 


(:i) V'li.'it till* use of ]»er ci nt. of oil in llie niaiiiifactnre 

of inarp-n.-ini' be, mafle cojiijmlif »rv. 

ft) 'riial.slf])' flioiild be Liken tooblain iiiLn’imtion.il eo-opcral.ion. 
*jVo nn'•^dx*^.'^ of tlu- (\ynniill.fe, ImueviM’, favoured the lii-iiluM;l.- 
AVollny nnmiK'r of 2I» insLviil o> 21. A l.liinl niemlnT, wlio did 
, not sifijn the liejK'rl ol tin- nyjjoril v, slate 1 in a se|.;inite ie|ioi-t 


that he iMnsi<lfii‘d it would Ik; “ liij^hly 
limit at jncseiit. 


laiif^'evous’' 1,0 li\ any 


* 


(JaI.CI:! ATtoV OF Till' ItnSl I, TO OP AflLK A \ M A'SRS. 


Amirdiiip to the “ Sale ol ^Vilt l{,e<rnlal l!!or’(-.ei p, I5:i). 
tnilk i^tobe pu'simied not to be jjenniiie if tin* non-fal ly .solids 
fall below H'.') I'er amt., or the milk-lal belo\^ per«*eiil. 

The cfileiilaijon of tie* amount of a'M.'d v.ah i in tin* ease of 
samph's w lio.ve non-fall \ Miliij.s fall below lie- ,ibove limit i" made 
a.s TmIIows ; - 

Since ST) parts of non lall_\ solids correspond*- to l(Kt parts of 
genuine (v./.*, pretutiinthhi genuine) milk, S parL-s oi non-fatty 

.solid^ corre.spond ,t,o L-xS of genuine mdk ; and KKJ parts of 
the watenM sample, will contain 
.KHI '*"’.■'^ = '‘^(8-5 


Simxi i)g. 


we have 


log. of jiercentage of added walt*r - l'07or>8 + 

• , log. (H b ])er e^mt, oh non-fatty 

solid.s fonnd). 

We will Tiow consider two exaihples. • 

E.\uii)])lc 1. Rx.mnple Tl. 

Non-fatty soLk^s •. 7 f;() pm- e,enL 7 S9 

Fat 2-«0 „ 2-2r) 

K.xample 1. 8 50- V’OO- O'OO. 

1 -07058 
Jog. 0-0 TOri-Pil 


1-O2d82=log. KrO at least 10 ])er jjent. of adjiitrl 
• • W'at.ei\ ^ 

A ini.xture of 90 ])art-s of geniym; ulilk and 10 iiarts of 

CM I ’ j ■* 

ad<)e.(l water should amlain -j_^x3--=2-7 jier cent, at hast ofr fat. 

The, saii^le contains 2*8 jieT- cent., and hence conUiins projiortion- • 
ately a little more fat than that given in the Ueg«ilation. 
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Ex«vi|>I« 1 1 H -.*0 (Mil, 

1 •( i7» i;..s 

log. O'tiJ ■ 


7'L', al lca«t 7 }mt n-ii!. of ai|ili‘(l^v':»h*r. 

A iiiixtni't' of jMrr- oj Mnilk aii'! paiLs of 

aiM*-'! w.iicr sInmM cMOiaM. (} ['.?, xli -iTlf ik‘i; i ■!•.. at l<j^t of 
fat, 'riu- -.’uiij lj c.-iil.o.MS .•ui\ im- .rut,,* aiid i.s, lliefefore, 

I » p' I .'.M'j c; 111 milk fal as wial 

Or thii.s; 111 111.'- o'i-4 pan i.l'‘!ijilk” [larts.if fal,, 

or 100 ji.'irl' w. 'ii'i .■(mt.i.ti * ‘ ol f.u, wliicli j.s liolow 

tli(‘ DiiiiiniiMii al! 'Uul II.-ii.t lia mitk loul bc' : of 

100(5 - I'M 

^ lb j't'i’ r.-iii (.f It* fat HI al'litioii to bomg wal.Mni 

to till* e.\tuut of 7 pel . . hi 


lioWii t^j' .A-.hh I i ri Kf. UrhKS 
Salt ul .'villi; lo‘::’iiali>‘ii', 1S>'»L 
. * Miih. 

1. Where a .sanipb* of milk (uoi beii.'' injil ■'oi.) a.^^ . "'I, or 

f.(‘]»araui«l. or r. i:'*i »iv,.,|, tiiilk) (•••nl ii;i> i;,ai, 5 per ps-nl. tif 
iiiilk-biL, it shall bt pr»*--iiiiii‘il In.' ibe jiiirposO!- '"f tb' S.Jo of i'.ioij 
and ibaigs A.i', to iiuiil the lontrarv i;- prove.l, lliai 

tin' milk IS hot gfntime, b\ ui'im.u o/ .lie abstraciioh itiuelrom of 
Jiiilk-fal, or llie ail'!iljo:i ih-rclo ot water. ^ 

a. Where a samph of milk mot l»e:m' •nlk Sold a^ r^immod. or 
sejiarale.i, or eoinleii-'i*.!, milk) .‘onJ.un.s le.ss lliaii So ]>i'r eeiiL ot# 
milk^solid.*? other than ludk-ial, it siiall be presimu.l foi llm 
jMirpo.soH >.‘f I'lM' Sale ol F ■ '.1 and hr.igs Aets,^lS(.b lo^ iiiilil 
the contrary is pnoel. tliat the iniik not g- iiume, by reason of 
llic abstract, ion |.ii*i\lrom i>f n^lk-sidids other than* milk bit, or 
llic addition tluTeh. ol v.aU'c. 

The, above Ke.i^nlatieiis, A\hich extend to (N'at V.ni.ni., .'aim- into 
force on Sejil. 1, Ibtd, ami stdi h.'id p-" i. 

Kegulation 3, ho\ve\t'r, \\a.s revoked oy “The Sale ol Milk Kegiila- 
tions, 191:2,” and the followiwg siih.'.litiiletk tor it : 

S'Aiw/mo/ or Sfjitiioleii 

jyiiere a Rainple of skimmei or sepiraie'l mill: (not being con- 
dcimed niilk)nnil:iinsles-^ tlun ST pfti eeiit.ol milk soWd.- oiliei liian 
uiilkAilt, it shall be v^es^nmd for the immoses ol the Sale ..f lH.od 
and Drugs t\ct.s, hS75 to Ib07, imlil the contrarv is ]»r..ve(l, that the 
milk* ifi not genuine, by va-vn of either i he addition theieto id water, 
or the abstraction therefrom ol milk soVnls other than milV-fat. 

This Regulation extemls to England and Wales, and ta.nie into 
operation ou»Sept 1, Iblik 



MlIiK ANALYSrS. 


m 

hiving Ti[K rKjif*r.NTA«:r DioriiiKNciy of A on-vatty ^Solids 

(N.K.S.) IN iMiT.K IN wilini * I IIK^E Mll> i'.M.OW TJir Lkhnj 
iMIXIMVM of h-f» I*EK HINT. ' 



1 MTifiiMirv 

Niiii-f;itt\ 

lli'llrii’iwy 
ill N.K.S. 

7. Null fativ 

hrlifirUCV 

Siiliits.* 

. 

HI N l‘ 'I. 

Soliii.'i 

• 

Sol II lb. 

ill N.K.S. 

«« 




7-0 

! 7 

‘1 

:•! •:«; 

.! *<» 

3 1 -1 J 

■1 

]<i-47 

*■2 

' ri0*;.9 

i: • -7 ^ 

32-J<i 

“2 

1:.‘20 * 


4H-41 

■8 

-.l‘7r. 

'3 

1 4 ■ i 2 

■4 

48“.'J 

. -j* • 

30 

-4 

1-2 -HI 

•f) 

47 ’(M) 

ii ®.T 

*Ji‘ 41 


1 1 -70 

•tJ 



■0 

lO-fiH 

.*r 

44-71 


27 ‘0.; 

■7 

9*41 

•8 

43 r.:; 


l»;i‘8^ 

*N 

8 -2 1 

•n 

41' 3:. 

•1 

24-71 

1 0 

7 06 

IrU , 

41-1^ 


23*7»3 

s-«l 

fj-SS 

•1 

JO-IMI 

m; 

12 •‘»f> 

1 ’* 

4-71 

"1 

38 ‘81’ 

*7 

•21 1^ 



•3 

37 ’i»r> 

1 *8 

•20*0^ 

I -ij 

2'3ri 

•4 

' 3f. 47 

! ‘0 

1 S •‘•’3 


i-m 


! 01 1 ‘03 

•0.: i 01 i 
! ! 

•0;i *-0t> -f*; 1 

■os -09 

Siibtrirt 

1 'l‘J ■ “J3 
j [_ ♦ 

• • 1 

-ITj^ 

•:.0 -7 1 ‘82 

•91 • 1-06 


K.r. -A Siiiii pir of ‘‘ milk ’’ foTit.iii iiiir 7'‘.'i5% rj| imn-fiilt)f solids would 
lliiis sliow u'Jetii ieiicy ot ’71 — 1 


Tauli: showing -iiif Di.fh if.sgy in Kat in Ci.KAMr.i) Milk. 


Milk-fftt. 

/._ Dclli'iciji’y 

in l>nt 

Milk fat 

I>oIlrii'iiP_> 
ill l•:it. 

Milk-lat 

IMlnrti»\\ 
111 iOit. 



i 



0-1 

96-67 


63-33 

2-1 

• 3i>‘0(i 

•2 

93-33 

•2 4 

CO -00 

"2 

' 26-67 

■3 

90-00 * 


ri6'67 

•3 

1 23 33 

•4 

P6 67 

•4 

63-33 

; *4 

20*00 

Ti 

S3 *33 


60^00 

•5 

16-67 

•6 

80-00 j 

-6 

4#-67 

•6 

i 13-33 , 

'7 

76-67 

'7 

43-33 

■7 

i 10-60 

•8 

73-33 ! 

-s 

40-on 

i • 

1 6 67 f 

•9 

70-00 j 

r9 

€36-67 

1 -9 

j 3-3f^ 

I'O 

0 66 ’67 ! 

2*0 • 

33-33 

• _ 



1 01 

1 ' 

•0-2 j -03 j -04 

■Of,* -Oil j -07 

- - 1 

•08 

.09 

j 

SiiiitiAct* ; 0-33 

0-67 jl'OO 1*1 -33 

J-C7 2-00 ! 2-33 ; 

! . 1 

2-67 

1 

3-00 j 
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niEJifUVATlVKfl IN MII.K AND ODEAW. 


IMlKSKRVATJVKS IN II ILK AND (’jil'AM. 

Afwmilii" tf» ihc pi-ovihirms nl‘ “Tl'o Vnldir IJi‘;illh (Milk aiuk 
Cro.im) ii'ii'*, llie ;ulililii'i! nf :iny jn‘(*-y*rviiLive 

sTilistanco to milk (iii> iiiiliiii: Bi'paraU’ii, ^kimmc), romli'iircii, ami 
tlrii'il milk) nr lo civ.'im, roiilaiiiiiiLj lo-'S flian Hf) jii-r twMif. Ijv wcij'ht 
ol' milk-fift i> Tlmfidililioii ol' any tlimlsciiiiir.^ hiilisrana* 

IiKTate <i1' lime, gelalm, slateh jifisle, i-fc.) to riraiti, wlietlu-r 
contpiiiirig ^ivv,i rvaLiA’c or^iji't, i- alnt jirolnoited. Cjeam contain 
ing ;k‘) per cciii.. or more o\ ’,vi*i,!:hl, oC miik Tat m.i_\ contain no otlmr 
prcscrval IV' than (i) l)uri«’ acii% I jo rax. or a MiiMure ol lliost* ])re 
servaliMJ oi (li) hy<lni_M‘ii p-ioxnli 

]jy tin* Amemliii:; Older oi’ iln- above (dated February 8, ISilT) the 
maximum amount ol boric picM-rvatixe cab iilalid a*^ boric aiid 
(Jl.jJJttj) allo\vt‘d in pru-'iirved cieam i.sOO )ter cent. Two typ'-s of 
label were ordered to be use-l, l.liu*> (i) Preserved cream i'( ntamino 
bone acid.iiol. exceefiing |»ei*eent., (ii) Preserved ere.im (jicro\ide) 
— with the addition inea'h cmm' (>f llie -tniiuiienl ‘‘not Mutable bu 
infants or iinalid-'” Tlie a’oove Ordei eame info operation on 
April :i, lt»]7. * 

tjIriNTNE. , 


Ifvdroidiloride of «pMiiiue, Suliihate of tjuinine, 

n.„ ipd, II, SO,], ^5Il.,0 

, - ■ iTblJnil 



Tineture of ipiiniin*, Kl*. 1914, contains 2 grams of quinine 
hydrochloride in 100 e.o. 



MIXrtMtlia OF foKFKK ANJ» 


CHtyoRK 


; 

u.K..nKts. ;, • t,!:; 

of''Hi''(rii''' V.'/ ' i' ’ ' I'.'i" " '^w lilici' : rmo...-. 

1 Wl'tirli V* 'll • • I'lIlCUrtl into 

, ,.H ln,..:h !:,..; II.. ,vj|., Tl,;. ivm.In 

rei.iiiiiwl lo I Ik 11.-, IV |.. TrM ,.r, <,iriii.Mrv (.i-i* T;!!)!, ir.si 

I rwiUMi .IMIK.'N* < a llUMh , M tvk t /,!' 70 - 

wlMk.r<.lf(Vi:n,v-* ivumiK.-.imx .• .jim i: • |,crn n:;,,', .x-,;,-] ’ 

I " iHorjiiiih til. j. r..:;*!.,. .1 ir,,n, ij„ svMjin oj ,.Mi.\a 

oUluiiK'd, \\c jtrfuuT*' .1' !oi;..\\v .. 


I if t • JM I'-fuiH'/f nl chii'orv. 

. 1 »*'• — ,1’ ^ ^ (.,,11, , 

• J , ‘‘xf ipf. found. 

.•.(••7- :M. IIP. _ K 

07.« ; li t - K 

Hij- L - :tA. 

K 24. 


,/ 1, i\L‘fiii«i K '- !• U!, ;inil iIk* ijiMo /m |,:ioc i.>F i.s m i.In.., 

WJiy TMlciil.-iii-i. 

AW.- i'i\ I lio uliiivf IC W, '!’. Juno- t'tii.iiiK'i; * In- i‘xu.!lfnl, 

resnlk The Anahj.'.t^ 'ssii, 7, 7fi, in Lin* '-iin* of tlic 

liirkeiiliojji -‘('(ilifi ' .'viniplo.jv 


LJ5AI) in TaHT.VHIC A^M OlTKIl' AcTP.'J AND TN' (IkKaM 
OF 'I’aft^k. 

Mju;K;h1(Ii‘!i, in a i<i llioYnial <.n>vornjucnt lioard,* 

recouifliniids tlie jnlo|<itin of a liinil o! io'kjiJ jior ofiii, (ajniroxi' 
inateiy ^Lli, f^rairi |«‘r Il».) oi* le.id as mij'iirily in urtarif* aciu, citrio. 
acid ‘and croain of larta». 

• * lUiport (No. ‘J) on Lu.id uud Anieiiio in 'iarbiric Acad, Oit.rip Actil ^od Creuiii of 

Tartar, 1U()7. 



dftKKBK AN'n CHICORY TARii 


jns 


Taj».k hhowing thf Pkuckntaqk bv Cjii(?oitT WITH Coffbe'fkom , 
THE PEItCKNTAOK OE AqUEOD^ ExTRAOT. 


Kxtnict per 

* 

ClUwiry pi*r 
cunt. 

Extract per 

1 t ceut>- 

Cliicory jMT 
coot. 

EAtiJirl JUT 

cent. 

('hleery jmr 
cent 

24 ■4() 

• 

^ 1 

40 lO 

35 

55*28 

68 . 

*■92 

2 

•■56 

. 36 

■74 

69 

25 -US 

3 

41-02 

37 

56*20 

70 

' -84 

4 

•48 • 

38 

■66 

71 

2n-o0 

5 

•94 

39 

57-12 

72 

■7ti 

6 

42-40 

40 

■58 


27;22 

7 

■86 

41 

r.S-04 

74 

■68 

8 

43-32 

4-2 

•50 

75 

28-14 

p 

•78 

43 

-96 

76 

■CO . 

10 

44*24* 

44 

59-42 

77 

29*06 

11 

•70 

45 

•ss 

78 

■52 

12 

4516 

46 

60-31 

79 

■98 

13 

•62 

47 * 

-80 

80 

30 ^44 

14 

46-08 

48 

61-26 

81 

•90 

15 

•54 

49 , 

•7‘2 

82 

31 ■ae 

16 

47-00 

50 

62->? 

83 

•82 

' 17 

•46 

51 

•64 

84 

32-28 

18 

•92 

52 

63-10 

85 


19 t 

48-38 

53 

•56 

86 

33-20 

. 20 

•84 

54 

64 -02 

87 

■66 

21 

49-30 

55 

■48 

I 88 

3412 

’ . 22 

•76 

56 

94 

1 89 

:58 

23 

50-22 

57 

65-40 

! 90 

35^U4 

24 ’ 

• -68 

58 

■86 

91 

•50 * 

25 

51 -14 

59 

•■,6-32 

92 

■96 

‘26 

•60 

60 

’78 

1 93*. 

36-12 

27 

52-06 

61 

67-24 

• . 94 

•88 

' 28 • 

•52 

62 

■70 

95 

37-34 

• 29 

■98 

• 63 

68 16 

96 

■80 

30 

53 44 

64 

■ft2 


38-26 

31 

•90 

65 

69-08 

1 • 98 

■72 

32 

. 54-36 

• 66 

■54 

99 

89-18 

33 

•82 

67 

70 00 

100 

•64 

34 
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r 





Fool) PUliSHIJVATIVKtj. 


Pl>dh:SKRVATlVj.>' 

rw,.mm-u,i!iti.,i,(.;- " "• ‘S'*!. n,al.e ll«. f„ll„wiiif! 

t":ii, •■‘'"'''""■i' a.„i 

- i“"' ■' Hum 

(/,) Tl',. • .| ■ •"! ■■u-« 1.. Ill- .In !ai.,..l. • 

(A) nil... 11 .. -I ,.,M (.n-M-.. ,i,v.. 

KNlulnV^ 11.'.'''''''''.'''’ f 

M 'I’ll It il t' '* * ** ' ' *' of I .'iijJ I Ini/... Ai'.ts.t 

(<) llllltllu niilv 111,..., •tat,.,.. 

'"'lii .. 1.1 Iiii.l •h.iriii 

.iiiil 111 iiiiiiiiiiii I1..1 .■a.w..i.|,jr |„ r „.nt i.i|ir«i.iHi aa 

b(irn,a..|.i III. 11,., 1.1,1 of,aii(ili j,u..M.natnr 111 Ih- iioiiIIhI 

riv !i hjiu l ii]»ui, I! ^ Vf.svjfj. 

(r/) I lull, (III. .Mjl\ J,|VMT\aI;\i Id |,f llSri II, iillllr] 

liuiJtMi IK’ 'i*i. I. 'irri .!• miAiii!’!' ..f Imu’i, ucu! 
iH.mx, I.. U, i-r.. -I. .’a,’.... n.ut,. 

(0 l]ial .,! kM |irti|Ki!.i’ Kill- Mill I'l'-i tiir | 

^ of iiiVuli \}i inl.iiit ., iIh.'iuumi ’•rc.'.iTMi,,.’ . •' ,,Jj 

kiiifl- 1)0 j))\i|.ii)ilois 

(ft 'I lull ilie UK’ ”1 -> iLs III r.iio sii-fvd'oil 'UAUiiuif i-u- 

s<‘?’Vnl iiuhjv !i, jiruliii 

[u) TIml iiioiiiU: lu Jij-.u Kli 'i Cilioi l)y llie osU!lll^ti!ln•ul, of u 
K«‘|)iu-:iio (’(•nr (i{ rni’ioii'’i .. oi l)_\ tin* niijinMii.ui <»i mi.ii- 
(liroci ol'li^Miiuu oi, till liiic.il » ruru'iimi'^il ll.iaM, l*. i-\i ri’i.st* 
Mi]ior\ 1-1’ ui cxor llio um* •»! |»ro.M*r\ati\v’' am!* oMluiiriu^', 

4 iiia 11 oi> III toil- l.s, aiiU III j»rojiai’o .’■cliot.liili'' (*!' mk’Ii a.- iiun 
l)**'o..ii-ii|fioii ii’u, .ca! In llir ]uil;li( ii.-aiiii 
WiUi I’on.’inl i.(i ilu n .•••jjiun*ii«l.iiu.|: mai’k' m^/). I u ^^I’lmia-’liHo, 
a iMonihoi nl till’, JJommi'UT, vu\ llir valiK’ ,*'j)|ii’;irjiin’o iji 

itMiiloriiij;; fiinii.-. an|ioli-:ii_i;, .-uni nrMiuim’iuls liial i' -: jiini-i* iljan 
tho. 0 (jui\aloiit 1)1 luill a irnuii ol iiuiallit c* ,|)or ini jiniiijd .dioulii 
1)0 iiJlowed to be adilod, llie ar.lual aijii*'i;)i used Liomn deciar, *!. 


AllSKaNIC IS Fo»^l>. 

li the Final Fejnirt of tl-c l!o\a) Coiinni.'i^si'in ayipoinled to iii- 
•ijnire inUi Ar.KUiu^al j*oi.'*iiiii.ii.;, itviioii in \ovoiiiln*r 11KJ3, the 
Cminnis.>.ionoi'- s|n(o il'arl }>. thai ‘'in om view it 

wouli^ bo onlirolv jiri.jHr iliai ])oifid;.io> hln'iild i»e iiijioi^ed under 
the Sale 0 # l<\i()d aud^hni^ij iipmi ai’v veiulor of lioer o'* any 
otliiu" liquid food, or ol an\ li(|iiiii entering iiiin the eomjiosiUou 

* Uepint of Jh'pai Unenhi' V,nn9mH,v on l'ie»i'ri'ativfs and Colonriwj .Vatfer/t m 
^ Fo(Hi, nioi, ji|i. xvx nii'l \.\\i • « * 

1 •'^ou a)»o Circular ibbiii'il liy tlu J.ouil (•'lAcrimiaiil llonrd, Jul> II, 10i)G(repriiittiil 
in Th‘ A nalyat, I'.ifti,. 278). 
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IJA'I'A I4ii. HEAT ANr» TflERMO-ClIKMlSTRV. 


ol’ fmid, if tli.-it liqiiifl is slunvn by ay adctjuatc tost to roTitaii^ ^ 

(»f a ^'vaiH or iiion- uf arsenic iii tlic ; and, willi iVLf.Hil iff 

Rolid food— HO inatler whether it is li;rl)il lully consuiiKid iii larj'e 
or ill small f|iiaiiriPes, or whether it is taken l)y ilst if (lil.e v^oMeii 
syrii])) or niixeil with water or other siih-taines (like chicory or 
‘carno.s’) --if tlic Milishiifce is sln.'wn hy an adeqnaUi le.'.t to coniain 
{^rain «if arsenic (#r m<»re in' the pound. ’’ 

A'fi^c. Ih the ahu\e “arsenic” is taken to mean arsminir^ o.ude 

(A 84* I',,). ■' 

• Meat and 'I'lirnMO (^iir:MiPTKY. 

The C.tj.S. unit of lieat is tlie calorie, winch is the quantity of 
heat reipiired to raise J gram of water through 1" (k 

The*large <*r major calorie is the ijuaiitily of In at reijuired to raise 
I kilogram of water thnnigli 1" C. 111 the iieighhoiirhood of Ih' U. 
This i'* the. metric, mnl of Inal .'piupted for tcehiuiat jmrpose.s anti is 
kiniwn as llic K.tM’. 

The Jjritisli T ermal liiiitfll.Th.r.) is the amount of heat reiinired 
to raise 1 Ih, of water through I ’ Kah. in the neigh hourhood of (ic" F. 
Hence 

1 K.(Mk- 3d)f)S3'*' (or ajiproximately 4) JJ.Tli.Lks. 

1 li/rk. — (or apjiroximatiily K.O.L. 

The “Poll ml Centigrade Unit” is the quantity of heat required 
to raise 1 lh.,of water J” C. 

'riie ratio of this unit t(» the IkTh.U. is obviously that of the ilegive 
(Centigrade to, the degree Fahrenheit, viz. hit) or 1 : i'S, ami 
1 B.'rji'.U. — (JT>r}() In. Centigrade liiiiL 'J’o conviu’t lb. Cent. 
Units intO|JkTli.U. miilttjily hi two and subtract one-leriLh. Thus 
«0(X) of the former r- 16, OUH - KiuOr- U.'ih.ll 

'I’he Fvaporative Power (K.P.) of fuel is the number of ]a/tjn«l.s 
of wMter at«ai2"' F.,whicli would he cmivrrtcd into Rtc:i!M by the 
combustion of 1 lb. of fuel. Tlie latent heat of vaporization of 
water is 537 Tien ligiwle or 967 Fttlireiilieit units, 'hence 

JT p ^ U. _ calorffic power 111 calories 
967 537 

The values of the mechanical equiyfdent of heat, that is, the 
number of units of mechanical work equivalent to one unit of l«:jat, 
or Joule’s equivalent (designated hy the letter J;, are usually taken, 
to be as follows : — 


* TlniH, tlm <|naiitity of lioat thiitwill ralBo 1 tcilnit. thmiip;1i l* r. .will ruiue its 
equivaleiit, 2'‘iU4S lb., thron^li 1*8° K., or 1 lb. throui^h 2*2(l4Gx l'8s8'968' Ji'. • 
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777 jMot-pfiinifif. are e.|'iivali‘Pt id I li.tli.U. (\h de'^ Fall) 

M .. 1 il. /U- V. 

4^ir,;{kil(,.;rainnielivs „• . , 1 kilMirrani-dej- (3. or kilo- 

« cai-'j-ic. 

4 -l.Sfi (: or raldiat-. 

i Im‘ wfiler for tlie hi‘.'i( iniit.*- i** 1 m I'lki'Ti ,ai ii(i' (\ 

l'.)and lli(‘ di-i.'rft" i.i UinjM'rat-uri is siijiposc'j i.i iir mea'^itn'd 
liv I lie li vdri.ijtci. 1 1|. ra. j 

•Heat cvnlved m ^ w;rt. r /rain dt^Teo; buriMii^ 1 

jjjraiii 'if: - 

Hydroma'll h' wale- ,u i 
Cailidii td cii’li.in \; 


7.1 ‘m 

f 4,2' 10 

L’.sito ;>,:ioi) 

^.Oi Kl-ik6' )0 
7 !oo d.sdu 

vat- : : 2 "(O'* r>,00(l 

‘ iMl-T.OO'il 
i: 1.11-7^000 

'..'MT 
1 i,;;oo.i . 

n,:co 

N)0 

■ 1 1 oMO ,:d d-h'f- ]M-r p-uii 

mi'ikk ill j'nujul ' I'liti^iradt umiM 


0 




AK'olio! ()d» .di'.o i 
Aiilliraciu* . 

Ilrnjiu'.tles 

J’lnmojidii'. •‘oa! . 

<'"ke(drv> . 

\\'(Hjd { U !iil S' j' t 
Wdod <‘liaooaI 

IVat (an di'i'd'k 
Lirn'lii ]tfirdi«-iim ' )• 

I’flTnl (s|) gr. ofisi) 

1*1-1 roleiini 

Slialo fill, 'I'.ir 'id. aii-l < <' 

J\lelliylulcd sj'iin 
Jiiijiiid fiu-ls nirip- jr-iii i>0' 

Nnfi' Tilt- aliuve finir«-»' •-•I''" ci't 
per lb ol niibflliUK-t' liiiriit. 

Tli< followiiim' Tcsiilts aiv ii'M I'p' : — 

' Ji'url. , i^i cr. U.Tli r ptrlA.; Dll' I .'per L';.il..n. 

Fi-I rol , . ' 

liClIZOIi- 'i-Tl JK-1 ccut.). 


die oil 


0-7.*^ 

0\s-: 

()•.' -7 


lT,S.m 


i. -17 8 
ir.r- .40 


Jii tlie c.a.^ic of fuel- .-..id.iiii.;.!: Cfcdltlicf/ros-Talor-lii 
value, (lilt* one u.suallx t*uij>ioii' i) i- lluil \\lii<'li llit* lilu Mted 
liv t-lii! (’oiideiisati'iii 


k-aiii uroduml (ui t-ouiiiU'^ljou and by 


tin* stllisenuHiJ Cd.;lin- ol llu* wMiT down I" ild K, 

•'ilirlnded. AVIk«l tlio’w. la-^l n.om-! ainouni.- of liofd art- not in- 
•drtTiAl, tilt- nt;L ralonru- \.diif i- nlila'pedT In nio3l (-aloMnh-k‘iv llie 
water jurodiiced liy etiii'j'Usl'on ib otiiidenscd. 

Tlic lfit.eid> lieat. of wattu* ir. {.LTatu-lem' C.’ or )4-1 in 
Thl^ lateiil lieal ol steron (^r.uii oe- I ■) oi u» 

. * m- IH III.- pru.-ti-al iM.il nf work .« ‘the ftl.N. It equal. 10 

niillloii (oi It)') abwilti^i- umtH of 'omIv -i-riib) 

Ia 



1G2 DKTKIlJ«INATl^ OK THIS 0AIX)R1P10 POWftR OF FUEL. 

The DETERMiNA'nox njr ttte Oalouikic Voweu of 

FuET. »Y TiIOMI'SoVs C'ALOUIAIKTKR. 

. * • 

Althoiif^li rticftiil. fioraparative ex]H!riiri»*nls with dillrmit types of 
ralni'iiurlrr * have c(m"lii>-ively jinuMul the, supiTiuritv of ^hihh'v’s 
l‘»()inh (^ilorinieler above, all other forms, still, owiiie to the e\])ei!se 
of the in:jtruiiieiit, il, srt*iii.s in^ihely to cojiie into ftmieral use at 
]»re,sent. Ami siyee Thompson’s Calorimeter is so hiiyely used, 
the following; detail;' of in:ini]ndati(»n are {^iveii, so that Uie bent 
rohiiUs the'fVistrumeiit is «l,ialile, ^dvine niav be ol)taiiied.+ ♦ 

Tn the first pl:'.e.e it slionld In* imled tliat iiir coals of an 
Until racitiu charaet« r, yk*hliiip ttiore thati 87 pe.r eenl. of eoke, or 
for coke iL^elf, Thompson's CaloTinn it'r is n(»l Miil<‘d as an 
indhatin' of their eoinparal ive. ealordie power, for the siinph- 
reas.,i*j that some of the eailnui is so fjraphilie in its nature tha' 
it w'di not hum jK-rfeetly whiiii mi\ed willi nitrah- and ehlorati- of 
]iotash : hut with hiliiminonN and .‘-end hitnininoiis coals the 
apjKuatU''' yields very siti-faeldry reside. 

J*re}iarati(m of th>' mvijdt of mu/. --Sample the (o;d imtil an 
avrage portion ]»asses through an 8-rue;jh sieve. "Jak« ahont 
grin s of this ami niii through a G^^-niesii .Me\e, Uikiiig e;uv that 
the whole sample selected is tint'' treated. 'I Ii'-ii dry at C., 
and Use the dried coal for making tin deteVinina; loj,., 

Pnparatimi* of th‘. oj-)dr.ih<j muinn. -WiUi'-'^wnu nitrate ami 
chlorate are used in the pvoporti(m of 1 )>arl of nit rati' Iv' 3 ol 
elilorali’.. The,.se ane first thoroughly dried, ground paraU 1\, and 
sifh'd through a 30-mesli sie\e- a liner po\\d« r Iw ing prejmlmial. 
The jiowdiy’s are then mixed in the ])ro]>ortioMs stated, ami kepi 
ill a well-st.O|)*pered h(»tLle. 

PrtrKiralioH of the,wii’k^ O.xford eotton i >.()aked in a modi -rate l\ 
fitroiig soli'ition <if pola.-^sinni nit rate, and drn-d. When diy, il 
* should hum a litlie too ipiu.kly. It should llieii he ruhlu'd 
between two pieces of elotli until it hums just freely eiioligh. 
Four cottofj stramli* are twdsted together, eut into .}-ine*lf lengths, 
thoroughly (jrie.d, ami jint into a bottle. 

Th^ ]iror,m . — Jlefore weighing* out the coalj (‘l.c., rijml the 
teiiiperatnre of the room, and regnlab; the leinpeiatnfe of the 
water used by the foll#.ving table! 


Temperature of room. \N siter should he at. 


80 ' F. 

(26-7'’ C.) 

70 F, 

. (2i-ro.) 

72'* 

(22-2" 

64' 

(17'S" C.) 

67" 

(19 -4" (J.) 

60'- 

(ir. 6" c.) 

60" 

(ir» -6" C.) 

r»4° 

(12-2'(1.) 


(12'H"(:.) 

r»o'’ 

(10'^ C.) 

r)0* 

(10" C.) 

46* 

(7*8" U.' 

42" 

(f)*6" C.) 

40" 

(4-4" 0 ,) 


* See paper hy Braiue and Cowaig UW) 3 , p. 123 o. 

t The delfiilu jcivon are rainiliMiHi-il from l,he v:iliiiilili> p!ii»er by . 1 . W. Ttioiiiay m • 
UiB CheinioKl News, 25tli Alarch 1S81, p. 135, with udditiuuii by the auUiur. 



l>K'l’ri{lHlN;\TlON OF TIIK OALOUIFIO Pcr’ JiJR OF l.UHL. | f,;^ 

liiPtc-fl (.f «>niply filling „p |o ilu. 21),0]U -nin mark, it i. nion* 
.Tic.iir;tl,e if) iiicasiiiv nut :i Jitros, llfi r..'.., siiuv “jjifilf) grams of 
fAvalcromipy 1?<S1 r..,-.. A t.vl] narrow rv I iiidt-r with a Mi.glo inark 
Hcrvos t . iiifasiiu* tin- IJfi ..r. |o 1.^ w-.l„lr.oMi Iran llir s.rr.n.l 
litre beffire jatnniig m. I'm. a lluTiiionirl.-r ini.. tli- water an.l 
leave iUliere \Nhile weiginnu out lie* mal. :i(i u, ihr ,Jne,fi 

coal are iiiLiiiiatrly ini.x.-l witli :i:{0 grain-^ of tlie ojo-ii/mo mixl.nie ; 
Ixi.-'t with a sjiat.nla rath* r ihan m a in<a',:r. lnlrn(lii,-e th^ inKlnrc 
iiKo the eylmflei jav.^:ng small pori.oii. \ii a 

time with a not • ip j'ui m tlm fire. '■||(■':|I1L' oiii 

its lower end in the in’Miire 'rht*i r.-ad th- thrrinnni. ier.'liglii 
the fuse and place the e\liti.|«i^ -.Mtii ii- stand and <|UiiIl\ 

111 the jilt’. Jin coiuhii'-l lo'i dioiiitl (»ce,uj*\ helweeii om aii'i Iwfi 
uiinutes. At eonclii-'ion tin- '^topefM■lv i.- (ipened i id the hole 

iuov(>(l up and down in tie- lii|iii.i uit.h tin' tl.erniomeh i, the lallei 
being read lliree or f..nr liineN and it' ma\ijiiiirii reading noted. 
An exainjile will shovi the iiuxle ul canadauiig loMdK 

Teiiijhirature of rtxmi liu t' 

„ water after com Inmti.m dT I 

l)efore coiiihuslira, f>4-.} 

1 iicrease 

n." 

Flvairtn’ative jMtwer «)f ih»- co'd. i.e. nuinlier ot l)». ot 
waU'i’ at till' F. evajiomie 1 i»> I 11 . of ilie dried f oai 



lIVflT X MT --- 750:^ calories, t.f. grain'- f>f '.aler heuti-d I' (' liv \ 
gnini of the «'oal. * 

IttVip Untir-h Thernml rnit-, or nuiiiher of Ih. f»f 
water heate.ll through 1 )o I Ih. ol tin* coal. 

'flu* evajiorative, jwiwer of the. ei»al in its original .-l-ile can he 
calculated a.-* follows . 


Supjiosi* tile aliove coal to have l|'f» per .-ent of nioi.stiiio, 
then 1 lb. coiit’iiiis '.W Ih. of flrv cf».d, 
and '1 ir» 111 . of inoi.stnre, 

•HKh;< ];j' 97 - l‘j:U 5 . 

I’lie (piantity of heat refp'Vcfl lo rai!»e^i’Il5 lb. oi water 
00" to'Zl:!*' K., and to exmvert the boiling watir into Hkiain, is 
I. (lb:' f nd|l X *lir» pouiifl-degm- Fall, iiidls, 

lias an evaj'orative jM»wer irt' 

l"-- <H 3 i„. 


fr.'in 


• An fhlditifiii of ID ikt cchI •«= niitfte lo iill«iw foi tin- In-.'it aliKoriicd Di tlu- cninici 
eyliiiiler and stand and fur i-ar\Mjii not i uiii]*Ma-I.v hiinied It Ini., I.u ii Inuinl Ui 
V'f too Bniali in nnist casus, and an imn-rase to IS fa-r cuiil. bus liuun hU;:g(*Htuo 
by Ucbourer-KuBtiicr. ^ ' 



£I.K(M'K10A]i UMim 


ID* 

« 

lIcDPe ilie evaporative pow«r of ilif ori^jio.'il eoal is 12-30 -, 13^ 
12-23 11). 

1 1 m 

Since =1-10, ilie annmnt to l)e finally ifi'din-ted is oLtained by 

simple pmlti])lYin^f ibis iiuniberby the aniount of water contained 
in 1 Jb. oi coal. * 

When llu’ nlliiuale analysis of a dry coal is knt’M'n, tlic calorific 
value (in i-^ories) can be af>)umiinafeln cai<*.uiat,(‘d by the following 
formula : • « 

• g [ KM0r4;^ir,Uui R 'j + 222nsj 

r-si--| C+43-12r» J;< jl - a)+NH 1 j +22-2 S. 

'nun^ the analysis of a dry coal ^fave 

Oyu-ob: llVbr): in-t-K)3-(;i ; S(»-T7. 
lleiiCA.* 81-4 X yo-(HM 13-125 j ^ 3-8r. - 3-(Jl + 1 ) 

+ 22-2 X -77 

-7333 + 1210 + 17 
-BMiO 

Malder’fc calonineter gave 8020 calories. 


, Ki.r.rritJCAi. I'nits. 

'Pin* ohm is Ibe resistance ollci-id lo an unvarying electric c.nrn nt 
by a •ohiiiin of nw-rcury at 0" C., 14“1521 grains in mass, of a 
cenislant cwsB-sectional area, and of a length of l(lf;’3 cm. 

Tlie ampere is represent.ed by tbe unvaiying I'liatric current 
wbicli, wliem parsed t.lirougb a JO per cent.. a(|iieoii.s solnl.jon of 
silvet nitrate, licjuisit- .silver at ibe rate ol OtKUllS gram per 
s('.c(>rnl. *• 

'riie volt is the electrical pressure tliat, if slea«iil.^ apjilied t<* a 
«;onducU)r whose resisUinee is one ohm, will ]»ioduce. a cni retit of 

one ampere, and iX'liidi is represented by 0-0074 ( j j.j^) 

electrical jiressure at 15* (J. between the ])ole.'. of d .•standard (llarkV 
Cell. 

TaET.K of ^'.LEOTKO-f^HKAnCAli EyTTIVAljENTH. 

(In gnims per coulomb, 


llydrogeu . . O-OQrifn 0384 ] Iron* «ius) . 

rotji.s.sinni . U*00040;»3 i ,, *(ic) 

Sodium . . 0»'000-2388 Nickel 

Gold . . . 0-0000701 Zinc . • . 

Silver . . . 0 -001? is. Avmi 

Oojiper (ic) * . . 0*00O3 -j!81 , 

„ (ous) . . O-OOOGf.C-2 Oxy^ I! . 

Mercury (ic) . . 0'0010374 Clilurinc . 

,, (ous) . . 0*0 o 20718 loiliin 

Tiu (ic) « . . 0-0003t»r>8 Tb-omine . 

,, (oiisi . . 0-000611G Nilrf)gi‘ii . . 

* The coulomb in tli.. of elei'iricity conveyed hya curruiil 

in one second (also called an aiiipcre^ccoud). 


0 -00021102 
0*0001935 
o-ooo;I^G3 
0*000337 • 
0-001 OM 

: *00008280 
• 0 •000.0573 
0*001314 
0*0008282 
0*0000485 
of one anipore 



KliEC'miOAli UNITS, 


1G5 


IV vjiliics oil J..^I04 4ri- ol.^iiiiea by 

, O'fMJfK) loti'll (Uu* r.ni:vaii‘n! of liytiro^en) by 

ti>c tr?«!tioi, 

• vili’Mcy , 

Tlu; jirofix iiioaiin a million l.ln' unit, to v liit-li il, is 

pri'iivcd. . ' 

llu' [ii-'lix micro- moari.s a TnillioTjl.li jtfirl. of the unit to wliicli it 
is |in'li.\r-i. * 

• Tbu^ a mtijoluii l-- a uiii'oiu fjmu. ani 1 iiiurovuli niirfl'iutJi 
of a Vnlt. 

'Uu- w.Lit tlu* j>''Vv.r m! ,1 of ] niii[n“rr lliiw mo imdci- 

I'H'.'i'Urr Ilf I \i.Ii li uji:;!' !. nj <ii.i liuj'-t 

1 kilowuil wiM- ,1 • ill ft -I'*, jii'j lum 

i.’llln'f'- |.i)W.‘r. 

1 old 1 1 ii‘al ’i ill w. 111.- mo ft )!) ji,.) nnii. 

1 K/i’.r. — w.ijt-M-con-b. or .‘Vt; x lir fonds. 

1 kihiwatl-li'isM - j .“d hntsc ]i"\\.'i li.iur.N, * 

1 Fi'i'!o‘li or itichi'’ lo'isi' jitjwci kilo.tniniujciro-' jici sec, 

- 'M.-> ll» ti.-ib ]K r null, 

O"! 'd:i ihili^li ■ f--j>mvi;t. 

1 J>riti''li li;ir^< -VOllN'i I’rfisc!. v- ('or'-< d* 

clifval), » 

lii'Vrd ol 'I’radf riiit 'b.Tl.V F n 1 * 011 ) 1 . •••rcial 
tli’Urical oii<:rif\ i ;U'M'.nv- 1 in uuil- ol wjiit loiif- ('in fij 

known lu llojini ol ’I’miI** hi.r,-. 

1 - Ij liorM* power-bonrs^ 


RuLIOS roi; TIIK I oNVII-^ION of 'IllKKMxlMKTIlir DfoKIII'M i<ki>m 
• 0\K .S('aJ 1. INTO ANoIHK.U. 


To ('(jiiv»;rt, 

lOilci. 

• • 

1 

*' 1’’. into '■ 0. 

Fiisi .Mibtoi' t Tk 'll 7»i-'ii;Ja' Ity ;m i du id'- lu 

“ K. into K. 

suii!i-;ii-t t-ln'i .ii.illU'i7 by 4 .Hid .iividi* by lb 

'■ (J into ■ K. 

,\iulti]ny I'V 1' Old 'lividr Un'ii aiid ;;2. 

” 1 iiiiit ■' 11. 

.Miilli]»ly i)\M ,uid .iivi b- fi. 

" R, ill til K 

Midtu Iv b\ ? iiiid dividx' by -k lln'O add 3li, 

“It. into " l!. 

.Milliililx liv :» aiM dividi* by } 

; 

__ — „ — 


JVof?. -Porliiipst.lu*,.sim).lt*st ruh* for iho eoiiverdoii of “C. into F. 
is tlie folitTw iii-f * 

Donl.l« till. iitimlHM- .J 1 M^v-. ont-loutli, llieii mid *12 

ff 


IKlM? }K)x:’ -IH(' P. 
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(!)ONVKJIS10N ok TTIK IHFKEKKN’I' TheI:MOMKTIIIO SoALES. 
i. -coiUmiiefL 


i'AHtL. ' 


{'.fi.t, ! 

1 AMK. 

Uniiiin. 

(>1U. 

Fa lit; 

ir. .1111!). 

Cl'tif. 


Ml 

ISO 

30s 1 

1-22-7 

153-;; , 

260 

••■>•3 

126-7 

;ir»r> 

M3() 

179 4 

307 

12-^ 11! 

15-2-." ! 

25i' 

lOll-j 

126-1 

3r.i 

143 1 

17^-9 

3o6 I 

i2rS 1 

152-4 i 

2.''-*S 

100-4 

I -25 -6 


H2-7 

37''-3 

3o5 1 

1-21 -3 

151-7 1 

257 

loi; 

125 

* 352 

1 12-2 

177--' 

3*1 j . 

12 •*-9 

l.?i-l I 

25') 

99-0 

J-24 -4 

351 

M!-$ 

177-.' 

.-.0-. ! 

12-' -4 

150-6 

*255 

99 -1 

i-2;;-9 

350 

141-3 

17d7 1 

3"2 !■ 

1-Jii * 

150 

2.-i4 

98 '7 

1-2:: -3 

319 

Mm-9 

1 7d i 1 

;.(•! ‘ 

' "'i-O 

1 19-4 


98-2 

T22 8 

318 

Md'i 

J7:.-'; 1 

3'i'.' 

119-1 

li"-9 

-25-2 

97-8 

1 -J :* -2 

347 

1 id 

175 i 


il-' 7 

ll.s-3 

251 

i*; -3 

i21-7 

340 

139’r. 

IM-l 

29" > 

11 '-2 

1 17 s 

250 

96 . ’9 

121-1 

345 

139-1 

17.) -9 

2!'7 

11 ; -N 

147 -2 

249 

96-4 

120-0 

344 

i:iv7 

173-3 

2.‘'6. 

li:-G,| 

110 -7 

24." 

96 ^ 

120 

343 

2 

172 

290 i 

116-9 ' 

116 1 

247 

95-0 

119-4 

342 

i:;;-s 

172-: 

•291 

116 4 

M5'0 

246 

95-1 

llS-9 

341 

137-3 

]7i-: 

ai'3 : 

1M> 

1 15 

215 

91-7 

il8 3 

340 

]3fl-9 

171 1 

•29l ; 

115-0 

14 i-4 

2 '4 

9 1 -2 

117-8 

339 

13(;-4 

l7"-o 

291 

115-1 

:r-9 

•24.; 

rf-8 

117-2 

3;;s 

13i; 

J7<. 


ni-7 

1 1.;'3 

242 

■i '. ;; 

116 7 

337 

135-6 

10;-4 

2"9 

lM-2 

142-8 

241 

♦ 9.: “t 

’’6 1 

33(5 

1 :;;»•! 

lO.s-9 

2ss 

113-8 

142-2 

240 

92 4 

115 6 

335 

131-7 

^0^-3 

-2N 

113-3 

Mi-7 

2:{i» 

9 ‘2 

,115 

334 

131-2 

lo: .s 

2.‘-6 

1 1-2-9 

Ml-1 

23S 

-6 

11 •r4 

333 

133-S 

167 2 

* 2.s5 

11-2-4 

110*6 

237 

9!-i 

113-9 

332 

133 -3 

U.6-7 

' 2S4 

112 

140 

-230 

9^-7 

113-:^ 

331 

132-9 

166-1 

I 2:6) 

111-0 

139-1 

235 

* 90-2 

112-8 

330 

132-1 

l'.5-6 

' '282 

m-1 

j 38 -Jl 

£34 

89-8 

fT2-2 

329 

132 

16:. 

- 2S1 

110-7 

13 " -.3 

233 

89 ^ 

^■7 

328 

131-0 

161-4 

' 2S0 

110-2 

137-8 

232 

8." -9 

mi 

327 

.13J-1 

16.3 '9 

1 1’:^; 

lO.dS 

137-2 

231 

88-4 

no-6 

320 

1.50-7 

16-.-:; 


109-3 

136-7 

230 

Sf? 

Ilo 

325 

130-2 



los-y 

136-1 

•229 

«7 -0 

109 -4 

324 

129-S 

1^:2 2 

-iro 

1(^-1 

l-:5-6 

2-26 

S"-! 

lOs-9 

323 

1J9-3 

16T7 

I 275 

10" 

1 35 

I -2-27 I 

s"6-7 

lO.S-3 

322 

12S-9 

161-1 


:o7*-6 

I-1-4J 

226 

8-; "2 

107-8 

321 

1-28-4 

160-6 


107-1 

133-9 


8f) ‘ft 

107-2 

320 

1-28 

l.;o 


]0';-7 : 

133-3 

224 ! 

85-3 

lOOT 

310 

127-0 

1i.o-4 

: 27 • 

106-2 

13-8 

2-23 

81-9 

106 1 

318 

127-1 

i:.s-9 

i 

105-s 

13%'2 

222 

84-4 

105-0 

3^ 

126-7 

15S3 

1 269 

Hi5-3 

]3r7» 

221 

84 

105 

316 

126-2 

1 57 1' 

r 26S 

i04-9 

331-1 

220 

83-6 

lOi-4 

»rH5 

1-25-8 

157-2 

[; 267 

1^04 4 

180-0 

219 

83-1 

103-9 

314, 

125-3 

156-7, 

i ‘266 

104 • 

130 

218 

'•82 -7 

103-8 

313 

lM-9 

156.1 

1 21 : 5 , 

103-0 

1-29 1 

217 

82-2 

102-8 

312 

1-24 -4 

155 6 

-201 

103-1 

128-9 

216 

81-8 

102-2 

3rt 

124 

155 

2<.y 

102-7 

1-2S-3 

215 

81-3 


310 

123-6 

151-1 

! 2tl2 

10-2-2 

427-8 

214 

W.-9 

•101 -1 

809 

123-1 

15:; -9 

9 

1 261 

101*8 

127-2 

213 

80 ■'i 

100 -6 
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THKUMOMRTRir TAlpT.RS. 


COMYKiUiiOl^ Ui?' TJIK DIKFKUKf^T TmkI'.MOMKTIMO SrAI.K* 


Tabi.k II. — coid-^.tifid. 


Cl'Nl. 1 

Roniini. 1 

Kjihr. 

Cknt. ; 

UejLUIU. 1 

Fjihr. 1 

Ckmt. ' 

Uciiiim. 

Fahi. 

2'Mi 

■18S-8 

456*8 

• 188 

1 

370*4 

MO 

112 

284 

2‘.ib 

188 

455 

187 

149*6 

368*6 

139 ' 

111*2 

282-2 

234 

J87-2 

47)3 *2 

* 186 

148*8 1 

366*8 

13- 

110*4 

280*4 

2;v{ 

l8^^4 

451 *4 

lyi 

14^ i 

365 

13/ 1 

109*6 

278*6 

232 

185 6 

419*6 

181 

147*2 1 

363*2 

136 ! 

lOS-8 

276*8 

231 

184*8 

447*8 

183 

ie16*4 i 

361 *4 

135 ! 

108 

275 

230 

184 

446 

182 

145*6 

359*6 

134 1 

1117*2 

273*2 

229 

183*2 

444*2 

181 

144*8 

357*8 

133 ! 

106*4 

271*4 

228 

182*4 

412-4 

180 

Ml 

356 

132 ; 

ior.-6 

269*6 

22?- 

181*6 

440*6 

179 

143*2 

3i»4 *2 

131 ! 

104*8 

•JG7 8 

220 

180*8 

438*8 

178 

142*4 

352*4 

130 i 

104 

2f;6 

225 

180 

437 

177 

Ml 6 

350*6 

129 , 

HI3-2 

264-2 

224 

179-2 

435*2 

176 

*140*8 

348*8 

128 1 

10*2*4 

262-4 

223 

178*4 

433*4 

175 

MO 

347 

127 : 

101-6 

260*6 

222 

177*6 

431 *6 

171 

139*2 

345*2 

126 

100*8 

258*8 

221 

176*8 

429*8 

173 

138*4 

34'3*4 

125 , 

lOO 

257 

220 

176 

428 

172 

137*6 

341 *6 

124 

99*2 

255-2 

219 

175-2 

426*2 

171 

136-8 

33!>'8 

123 

98-4 

253-4 

218 

,174-4. 

424*4 

170 

136 

338 

122‘ 

97-6 

251 -6 

217 

173*6 

4*22*6 

169 

135*2 

336-2 

121 

96-8 

249*8 

216 

172*8 

420*8 

168 

134*4 

334 *4 

1*20 

96 

248 

215*' 

172 

41^) 

167 

133*6 

332-6 

119 

95*2 

246-2 

214 

17 1*2 

417*2 

166 

132*8 

330-8 

118 

94*4 

244*4 

213 

17a:4 

4J5-4 

165 

132 

329 

117 

93*6 

*242-6 

212 

169*6» 

413*6 

164 

131 *2 

327-2 

116 

92*8 

240*8 

2n 

168*8 

41 VS 

163 

130*4 

325*4 

115 

92 

239 

.*>10 

14:8 

410 

•l62 

129*6 

323*6 

114 

91*2 

237-2 

209 

167-2 

408*2 

161 

128*8 

321 *8 

113 

90*1 

235*4 

208 

166*4 

406*4 

160 

128 

3-20 

112 

89-6 

233*6 

207 

16r»*6 

404 *6 

159 

127-2 

318*2 

111 

8?<}8 ' 

231*8 

206 

164-8 

40f*8 

15S 

126*4 

316*4 

110 

88 

230 

205 

164 

401 

157 

12r«*6 

314 -6 

100 

87*2 

228-2 

204 

163*2 

399*2 

156 

124*8 

312-8 

108 

8(V4 

226*4 

203 

162*4 
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